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THE INTELLECTUAL RISE IN 
ELECTRICITY. 

The Intellectual Rise in Electricity: a History. By 
Park Benjamin, Ph.D., LL.B., Member of the American 
Institute of Electrical Engineers. Pp. (with index) 
611. (London: Longmans, Green, and Co., 1895.) 
~ INCE the days of the distinguished Joseph Priestley, 

tS) no physicist has ventured to give us series of 

lessons on the history of the origin and progress of 
electrical science. In a large and admirable volume 
entitled “ Priestley on Electricity” the author of it tried 
to introduce everything that was known up to his own 
time, and he is a poor electrician who is not fully con- 
versant with this gigantic labour. At last another author 
has risen who has undertaken to supplement preceding 
authors, and to put before the world in one volume the 
subject of “the evolution of electricity” ; that is to say, 
to describe the history of electrical science from its 
origin up to the present day. The author who has 
undertaken this task is Dr. Park Benjamin, LL.B., a 
writer from the other side of the Atlantic, who, it 
must be said, has made himself fairly acquainted with 
the many electricians who have preceded him, and who 
makes an excellent effort to instruct the world at large 
by bringing into what may be called a nutshell the 
many pieces of information which he has been able to 
collect and put together in a readable form. The work 
is a large octavo, and consists of 611 pages, the whole 
being written in a style which is as commendable to the 
general scholar as to the particular electrician. The 
greatest care has been taken, step by step, to supply such 
illustrations as shall make the text comparatively easy. 

There are also portraits of men who have been engaged 

in the practical work of electricity ; and although we 

would not compare the book with that written by 

Priestley, we must candidly say of it that all teachers, 

especially physical teachers, are certain to be benefited 

by its perusal and intimate study. 

Like preceding writers, Dr. Park Benjamin, in tracing 
back the history of electricity, believes that in the dawn 
of civilisation the discovery of the force was connected 
with the substance commonly known as amber. The 
discovery of beads in the royal tombs of the Mycena, and 
at various places throughout Sardinia and the ancient 
territory of Etruria, proves, he says, that trade in amber 
existed in prehistoric times; while the identity in 
chemical constitution of the ornaments at Mycenz and 
the Baltic amber from the tertiary formation of the 
Prussian Samland, the coasts of Southern Sweden, and 
the Northern Russian provinces, indicate the far distant 
source from which the resin was anciently derived. Who 
first brought the resin from the Baltic Sea to the Levant 
is an undetermined question, as it is known to have come 
across Europe by land as well as round the continent by 
water. 

Giving full credit to the Phcenicians for their enter- 
prise, and with speculations as to the mode in which 
amber may have travelled after its properties were first 
discovered, Dr. Benjamin proceeds to consider the magnet, 
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or lodestone, and explains that the phenomena of the 
lodestone are two-fold: it not only attracts iron objects, 
but it has its polarity, or in other words exhibits its 
opposite effects at opposite ends, by reason of which, 
when in elongated form and supported so as easily to 
turn, it will place itself nearly in the line of a meridian of 
the earth, that is to say in a north and south direction. 
This is its attractive tendency, or as William Gilbert 
called it in 1600, its “ verticity,” and upon this duality, as 
is well known, depends the use of the magnetic needle in 
the mariners’ compass. In the close of Chapter I., in 
which reference is specially made to the magnet and to 
iron as the substance upon which it acts, there is a short 
but sound notice of history collected from Jewish and 
Egyptian writers, which, though not strikingly convincing, 
is of unquestionable interest. 

Getting lower down, Dr. Benjamin, as a matter of 
course, quotes Thales, who many suppose to have been 
the first man in the electrical field—though he lived 
before Christ—who understood the phenomena of 
magnetic attraction, on which point Dr. Benjamin 
remarks : 


“It must be admitted that even if Thales had been 
cognisant of the amber phenomenon—that is to say, the 
effects of rubbing amber and presenting it, in the excited 
state, to the bits of straw which it attracts—it was not 
logically necessary, from his point of view, to include it 
specifically under his theory based upon the attraction of 
the lodestone, and hence lack of mention does, on his 
part, not imply lack of knowledge.” 


Wading through pages of matter touching largely on 


| the Chinese origin of the compass and knowledge of the 


Chinese in regard to the lodestone, Benjamin asserts 
that no recorded evidence of the attraction of the magnet 
or amber appears in the Chinese books of earlier date 
than the fourth century of our era. He follows up 
scientific records from the decline of the divine school of 
Alexandria, which followed the period of the Ptolemies, 
and explains that through the earlier centuries of the 
Christian era we find the problem dealt with again and 
again, sometimes purely physically, more often meta- 
phorically ; sometimes by the poets, but with greater 
frequency by the fathers and historians of the Church. 
He quotes St. Augustine on the attraction of the magnet. 

“T was thunderstruck (‘ vehementer inhorrui’). I saw 
an iron ring attracted and suspended by the stone (lode- 
stone), and then, as if it had communicated its own 
property to the iron it had attracted and had made it a 
substance like itself, this ring was put near another and 
lifted it up ; and as the first ring clung to the magnet so 
did the second ring cling to the first. A third and fourth 
were similarly added, so that there hung from the stone 
a kind of chain of rings with their hoops connected, 
not interlinking, but attached together by their outer 
surface.” 


Gliding along and touching on the voyages of the 
Northmen and the scientific writings of the Anglo- 
Saxons, the works of William Appulus, the Anglo- 
Norman magnetic knowledge, the labours of Alexander 
of St. Albans (Alexander Neckham), the contemporary ot 
Richard of England, son of Henry I]., Dr. Benjamin puts 
before us the first mariners’ compass ; touches on the 
penalty for falsifying the compass, and taking up 
numerous statements and stories in relation not only to 


DD 


R 
| age 
a 
‘ 
| 
4 
: 
: 
d 
AN 
il 
| ? 
8 
9 
9 
9 
9 
9 
0 
H 
. =? 
7 
7 
7 
| | 
| 


602 NATURE 


[APRIL 30, 1896 


magnetic phenomena, but to the men who studied them, 
including the discovery of variation by Columbus, the 
reasonings {of Paracelsus as a speculator, and the work 
of physicians as discoverers, he brings us at last, as 
a necessity, to one of our first great Englishmen, William 
Gilbert of Colchester. He gives a little sketch of the life 
of William Gilbert, puts him down amongst the Fellows 
of the Royal College of Physicians, and states that he 
began to practise in London, establishing himself in a 
house on St. Peter’s Hill, between Upper Thames Street 
and Little Knightrider Street. There Gilbert became a 
famous man, and, as we know, became physician to 
Queen Elizabeth, and was, it is said, the only man to 
whom she left a legacy. To Gilbert, Benjamin gives, 
naturally, a warm introduction and note of praise, and to 
Gilbert’s original work, “De Magnete,” he assigns as 
much credit as could be given by any one of the members 
of the new society founded in honour of his name, and 
which wishes to establish a monument to him in his 
native city. He also notes Gilbert’s doctrine on the sub 
ject of the magnet, with his own criticism thereupon. 
Gilbert seems to urge, that the direction in space is such 
that the north pole of the earth constantly regards the 
pole star, so that if that pole were turned aside from this 
steadfast position it would go back thereto, from which it 
is apparent, says Benjamin, “that this doctrine rests 
upon the conclusion that the earth itself is a freely mov- 
able magnet, having poles, and amenable to the same 
laws as the compass needle.” 

Gilbert is capable of many errors which Dr. Benjamin 
is not slow to detect ; while he makes, we must admit, a 
very fair and just statement or analysis of the work of 
Gilbert, supplying plates from his “ De Magnete,” and is 
very fair in reviewing the revelations of Bacon, who 
recognised Gilbert’s eminence as a philosopher and 
discoverer. 

All this is extremely interesting, and a grand intro- 
duction to the science of electricity as connected with the 
magnet, and when we get into the account of the way in 
which electric action and the discovery of electric 
propulsion, especially in reference to the discoveries 
of Cabzeus on the magnetic spectrum, with Descartes’ 
observations on the magnetic field, we arrive at the 
definite origin of electricity amongst English philo- 
sophers and their colleagues, of many of whom Dr. 
Benjamin has not the same knowledge, or, at all 
events, does not show the same sympathies as we our- 
selves do. We do not all consider, although his father 
was executed, that Sir Kenelm Digby, for instance, 
was an adventurer, conspirator, naval commander, and 
diplomatist, as well as man of science ; neither do we 
take the same view of Sir Thomas Browne that our 
author seems to have taken, while, when we come to his 
description of Stephen Gray, we are forced to differ from 
him, in regard to his estimate of him, very sincerely. 
According to our own view, electricity was altogether 
chaotic as a science until this Charter House pensioner, 
Stephen Gray, appeared before the world, and revealed 
himself through the Royal Society. It was he who 
discovered conduction, induction, insulation, and minor 
thunder and lightning, and, indeed, almost all the basic 
facts, without which electricity could never have become 
a true science. 
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The story about Stephen Gray is fairly told, but it js 
far from complete, and should have tallied better with 
Emerson’s sentence which the author has inserted op 
his title-page. 

‘* Not the fact, but so much of man as is in the fact.” 


Gray, indeed, was himself an evolution, small though 
he may seem to have been to his contemporaries, and 
with them was, perhaps, petulant. He was just as great as 
Gilbert, and in any work on electricity deserves to be put 
on a level with him. It was he who first truly set up the 
electric telegraph, and, actually, between two and thiee 
hundred years ago, sent messages by it over ground 
which is still laid out in the front of an old mansion, 
Otterden Manor, near to Faversham. It was he who 
died relating to Mortimer, the Secretary of the Royal 
Society, his conviction that there was such a thing as an 
electric planetarium in the universe, and it is to him and 
his labours that we now owe the electric light which so 
brilliantly illuminates our darkness. 

As we glance through the copious index with which 
this volume is concluded, and see name after name written 
down, for our edification, of men who have been engaged 
in electrical pursuits, the temptation is very great to 
follow Dr. Benjamin step by step, and to inquire on what 
ground some men are named at length, while others— 
Cavallo and Fowler, for example, are omitted altogether. 
We are not surprised that he dwells so long and favour- 
ably on one of his own countrymen, Franklin, whom we 
in England do not certainly ignore, and whose electrical 
knowledge is probably spoken of with an enthusiasm 
which few electricians have received. We do not object 
to the admirable picture of Franklin seated at his studies, 
which is given to us as a prelude tothe sixteenth chapter, 
but we do regret that there should be any omissions of 
other men equally careful as Franklin, equally industrious, 
and quite as original ; but we would not be severe with 
an author who has natural predilections, like all of us, 
and who is never wanting in industry. We would rather 
look over every omission and every possible error, and 
we commend our readers to place Dr. Benjamin’s volume 
on their shelves as a book of electrical philosophy which 
cannot be too often read or too seriously studied. 

It has for many long years past been felt by the teacher 
of electrical science, and we may add, by the learner 
also, that the course cannot be considered complete 
which does not include the beginnings as well as the 
endings of electrical advances. It is too often felt by 
those who teach, that it is necessary to deal solely with 
what is actually going on, and we must admit that when 
a professor stands at the lecture table with all the moder 
apparatus before him, and with the hosts of modern facts 
at his direct command, facts which he is anxious to 
illustrate and demonstrate, the temptation is great for 
him to confine himself to the subject immediately before 
him, and to show how, out of simple principles, he can 
explain some new and important truth or line of practice. 
At the same time he rarely ventures on this path with- 
out omitting, in the strangest way, a great deal of that 
wonderful past which Dr. Benjamin has made such fine 
attempts to describe. Of all words, again, we like the 
title he has chosen—evolution. “ Evolution” is as ap 
plicable to electricity as it is to man himself, and, to be 
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quite sincere, it must be admitted that every detail in 
respect to electrical developments is an evolution. It is 
in this way that electricity has progressed and will con- 
tinue to progress, that is to say, on the bare data pro- 
pounded by one man another will proceed. The one will 
modify experiment; will get an advanced result, and 
from his result the next man will take up the parable 
and will progress. Thus, though there may be a thousand 
discoveries in electricity, there will never be one prophecy; 


and if Dr. Benjamin’s book exposes this startling truth, | 


it has performed a duty which probably its author did 
not expect of it, and for which the world will be grateful. 


ARTIFICIAL COLOURING MATTERS. 


Traité des Matitres Colorantes organiques artificielles, | 


de leur préparation industrielle et de leurs applications. 
Par Léon Lefévre. Two vols. Pp. xx + 1648. (Paris : 
G. Masson, 1896.) 


i the early days of the coal-tar colour industry the | 


French chemists, Coupier, Lauth, Girard and De 
Laire, and others did good work in the way of investiga- 


up from the history of the discovery of the colouring 
matters to their production on the large scale by the 
latest and most approved methods, is then let into the 
mystery of the dyer’s art, and is given explicit directions 
how each colouring matter should be applied as a 
tinctorial agent. With each group there is also associated 
a tabular scheme of the diagnostic reactions of the 
colouring matters on the fibre, a list of bibliographical 
references, and lists of patents. 

It does not often fall to the lot of the reviewer of a tech- 
nical work to be raised to an enthusiastic state of mind by 
the treatise which has been submitted to his judgment ; 
but in the present case, it was certainly with something 
akin to enthusiasm that we turned over the pages of 
M. Lefévre’s luxurious volumes. The synopsis of the 
mode of treatment which we have attempted to give will 
show that in one work we now have the chemistry of the 
coal-tar colouring matters on the lines adopted by Schultz 


| in his well-known treatise of 1887—go, the tabular synopses 


tion, and certain standard books of reference which were | 


indispensable in their time bore the names of French 
authors. Then the centre of activity in this field seems 
to have been shifted to Germany, and for some years we 
have been accustomed to look to that country for new 
discoveries and authoritative treatises. 
the work now under consideration, M. Léon Lefévre, who 
is “Préparateur de Chimie” in the Ecole Polytechnique, 
has once again set the current of coal-tar literature flow- 
ing in France, and he is to be congratulated on having 
produced a treatise which may, without exaggeration, be 
described as the most comprehensive that we have at 
present in any language. The two bulky volumes under 
notice cover the ground occupied by several distinct 
German works; for not only is the subject dealt with in its 
purely chemical aspect, but the methods of production on 
the large scale, and the modes of application of the 
various colouring matters are likewise given in detail. It 
is impossible in these columns to give a critical review of 
a technical work of this magnitude, but a general state- 
ment of the method of treatment will enable those who 
are interested in the subject to form an idea of the extent 
to which they are indebted to M. Lefévre. 

The colouring matters are classified into groups in 
accordance with the scheme originally adopted by Nietzki, 
and now familiar to all chemists who are acquainted 
with this branch of their science. Each group com- 
mences with a preliminary statement setting forth the 
history, general characters and constitutional formulz of 
the compounds dealt with ; then follows the description 
of the individual colouring matters, and afterwards a 
tabular summary of the whole group, from which can be 
seen at one glance the mode of preparation, the formula, 
the commercial name, the appearance and properties, 
and the references to the literature, patent or otherwise. 
Following these extremely valuable tables, there is a 
section on the technique, z.e. the method of manufacture, 
the processes being described in sufficient detail to be 
of value to technologists, and the plant being figured by 
well-executed cuts. The reader having thus been led 
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The author of | 


| 


made familiar by the tables of Schultz and Julius, edited 
by Green in 1894, the technique of manufacture for which 


| we have had to refer to such works as that by Mihlhauser, 


the tinctorial characters and modes of application for 
which we have been in the habit of consulting special 
treatises on dyeing and printing, and lastly, the diagnostic 
reactions which are generally looked up in some work on 
proximate organic analysis. To say that the author has 
covered all this ground in a perfectly faultless manner 
would be to attribute to him superhuman faculties ; but, 
with the exception of a few doubtful statements of history, 
we are bound to say that no serious flaw is to be found in 
the 1648 pages composing the work. The dyed and 
printed patterns on wool, silk, leather and paper, of 
which there are over 260 specimens, make the volumes 
somewhat ungainly, and would perhaps have been better 
collected together into a distinct supplementary volume. 
The thirty-one illustrations of plant are executed with 
that clearness for which our French colleagues are so 
justly celebrated, but, as is so generally the case, they 
suffer from the defect of having no scale of size attached. 
The structural formule occupy a very much larger-amount 
of space than we are accustomed to here, owing to the 
free use of the benzene hexagon, but this is a matter of 
luxury and not a point for critical complaint ; it must, 
however, have added considerably to the cost of printing. 

The work is introduced to the public by a preface from 
the pen of M. Edouard Grimaux, Membre de l'Institut, 
who at the close of his remarks says :— 


“En raison de l’intérét que je porte a l’auteur, mon 
fidéle compagnon de laboratoire depuis dix années, il me 
serait difficile de faire l’éloge de son livre et de dire tout 
le bien que j’en pense ; mais j’ai vu naitre et continuer 
cet Ouvrage sous mes yeux, et je puis témoigner de la 
conscience avec laquelle il a été fait; j’ai tout lieu 
despérer qu'il recevra du public savant l’accueil qu'il 
mérite.” 

The commendation which M. Grimaux modestly with- 
holds may be supplied by this notice ; and in directing the 
attention of English chemists to M. Lefévre’s treatise, we 
have not the least hesitation in stating that the author 
has succeeded in producing a coal-tar classic which must 
take precedence over every other work on the subject. 

R. MELDOLA. 
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OUR BOOK SHELF. 
Grundriss der Psychologie. By Wilhelm Wundt. Pp. 
xvi+ 392. (Leipzig: Wm. Engelmann, 1896.) 
THISs is the third book on psychology which Prof. Wundt 
has written, and its special aim is to give an account of 
the general principles of the science apart from phy- 
siological considerations on the one hand, and philoso- 


| 


phical on the other. Technical details are to a large | 


extent omitted, the reader being referred for them to the 
“Grundziige der physiologischen Psychologie.” |The 
book resembles in many respects Kiilpe’s “ Outlines,” 
and it seems as if the author intended it to correct the 
departures from the Wundtian standpoint which are to 


be found in the latter. A novel feature of the book is the | 
description of ideas, emotions and volitions as psychical 
structures (“‘Gebilde”), with the reservation, however, that | 


both the structure and the elements of which they are com- 
posed are to be regarded as processes and not as objects. 
After considering psychical elements and “ Gebilde,” the 
subjects of consciousness and attention, association and 
apperception take up a third section ; the fourth section 
treats of mental development in the animal and the child, 
and the book concludes with the formulation of certain 
laws of psychical causality. 


Cours de Physique de ?Ecole Polytechnique. By M. J. 
Jamin. Premier Supplément. By M. Bouty. Pp. 
182. (Paris: Gauthier-Villars et Fils, 1896.) 


THIS supplement to the latest edition of the “ Cours de 
Physique” of Jamin and Bouty, deals with progress in 
heat, acoustics, and optics. It is not intended to bea 
complete account of work done in these three sections of 
physical science, but a description of investigations which 
have led to definite results likely to survive for some 
years. In the section on heat, the work described is 
concerned with the measurement of temperature, prin- 
ciples of thermodynamics, changes of state, dissociation, 
osmotic pressure, critical points, and capillary pheno- 
mena. In the section on acoustics and optics, the 
subjects of the chapters are: propagation of vibratory 
movements, propagation of sound, study of vibrations, 
propagation of light, and diffraction, interference pheno- 
mena and their applications. Students of physics will 
find the volume useful for consultation, especially as 
references are always given to the papers abstracted. 


Les Rayons X, et la Photographie a travers les Corps 
Opaques. By Dr. C. E. Guillaume. Pp. viii 4+ 127. 
(Paris: Gauthier-Villars et Fils, 1896.) 


THIs is the fullest and most scientific account we have 
seen of work with X-rays, and the investigations which 
led up to R6éntgen’s discovery. The first part of the 
book contains a general account of the kinetic theory of 
gases and the nature of light, together with a few par- 
ticulars with reference to electric discharges in gases. 
These facts, and the statement of the theories upon 
which they depend, prepare the way for a concise 
description of researches on the luminous phenomena 
exhibited by electric discharges in rarefied gases, from 
the times of Faraday and Hittorf until now, especial 
attention being given to the bearings of these investiga- 
tions upon the nature of kathode rays. Réntgen’s dis- 
covery, and many of the researches to which it has given 
rise, together with an account of its applications, make 
up the remainder of the volume. Most of the results 
described have appeared in the Comptes rendus of 
the Paris Academy of Science, or in NATURE, and Dr. 
Guillaume has now brought them together in a handy 
form. Having regard to the large amount of work still 
in progress, the volume can hardly be considered as per- 
manent in its present shape ; but when the proper time 
arrives, it may be expanded, and will then make a 
handbook well worth a place in scientific libraries. 
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LETTERS TO THE EDITOR. 


[Zhe Editor does not hold himself responsible for opinions ex. 
pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Nature, 
No notice ts taken of anonymous communications. 


Blood-Brotherhood. 


THs very ancient custom, performed in so many ways, ang 
still practised by all barbarous and semi-barbarous peoples, 
might, by the help of modern science, be turned to useful ang 
beneficent ends. [For some time I have thought, and the con. 
viction grows on me, that residents and travellers in tropical 
parts of the world might the better withstand the climate, 
malaria and fevers to which they often succumb, by entering 
into blood-brotherhood with a healthy native. 

The classical researches of Pasteur and his disciples have 
shown how various diseases may be controlled, and immunity 
secured to man and the lower animals, by the proper use of anti. 
toxins, and by diluted subcutaneous injections of virus in certain 
cases of blood-poisoning. Although not parallel in specific aim, 
blood-brotherhood may be found to possess similar prophylactic 
properties. Is it not probable that a European inoculated with 
the blood or serum of a native, would be better abie to resist the 
climatic changes to which he is subjected in tropical countries? 
In other words, would blood-inoculation not set up in his system 
those changes necessarysto adapt him to the climate, and render 
him immune to the diseases which are the result of climate? 
The suggestion is based on the assumption that the native is more 
healthy in his own climate than any foreigner can be, and that 
blood-inoculation would acclimatise the latter at once. 

The advantages to be derived from such a system are obvious, 
Only strong, healthy persons can long withstand the climate of 
Central Africa. Many missionaries and pioneers are annually 
sacrificed to it. Men certified by medical practitioners as sound 
in lung and limb at home, are weakened and prostrated there, 
A recent example of great loss of life due to climate was that of 
the French expedition to Madagascar, where the army was 
decimated from this cause. And another noted example is that 
of the late lamented Prince Henry of Battenberg, who died on 
his way to Ashantee of a disease brought on by climatic change. 

I have referred to the writings of African travellers for 
information on the effect on the system of blood-brotherhood, 
without positive result. No one seems to have suffered by it 
Livingstone, Grant and Cameron mention the custom, and all 
of them entered into it in the person of one of their attendants. 
Perhaps they feared the consequences on themselves, but no 
explanation is given. Stanley is the only traveller whom I have 
been able to find entered into blood-brotherhood in person. At 
first he, too, seems to have done so by proxy, but afterwards he 
took part in it fearlessly, and underwent the operation fifty 
times! So that Trumbull (‘‘ The Blood Covenant,” p. 38) is 
justified in saying that ‘‘ the blood of a fair proportion of all the 
first families of Equatorial Africa now courses in Stanley's 
veins.” We have not been told that Stanley suffered in any 
way from these inoculations. We may therefore conclude with 
a fair degree of reason that his healthiness (on the whole), 
endurance and success, was attributable in some measure to the 
exchange of blood with the natives he met. me. 

Blood-brotherhood as practised in Central Africa varies in 
detail, and is accompanied by many formalities ; but the essential 
part of the process, as described by Cameron (‘‘ Across Africa, 
Pp. 333) consists in ‘* making an incision on each of the right wrists, 
just sufficient to draw blood, a little of which is scraped off and 
smeared on the others cut.” In many cases the blood wasted 
is considerable, but the science of to-day does not demand this. 
It would only be necessary to use a small quantity, perhaps not 
more than the quantity of lymph required in small-pox inocula- 
tion. And it would be easy to get healthy natives at the port 
of debarkation, willing, for a small remuneration, to supply the 
necessary blood or serum. The operation might prove 
invaluable to persons joining the Civil or other Service in India 
or the colonies, to missionaries appointed to tropical countries— 
and, in fact, to all persons requiring to travel or reside in hot or 
unhealthy climates. It might also be found of value were the 
circumstances reversed—that is to say, with the natives of hot 
climates coming to reside in this country, or with persons 
electing to reside at home after long residence abroad. 

Experiments conducted in the direction I have indicated, 
would, I believe, result in the acquisition of much useful and 
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valuable information. And my object in addressing you now 
is to invite discussion on the suggestion, in the hope that it may 
be taken up by scientific men in a position to prosecute the 
inquiry. I hope too, some of the readers of NATURE, engaged 
in kindred studies, will give us the benefit of their experience 
and the results of any observations calculated to throw light 
upon it. T. L. PATTERSON, 
Greenock, April 17. 


Megalithic Folk-lore. 


As I understand that many investigators have come to the 
conclusion that there are no traces of Dravido-Tibetan races to 
be found west of Persia, permit me to point out a fact which 
may not have been brought to their attention. 

I have been in Asam now thirty-two years, and during that 
time the province, and part of Bengal, has been swept (suddenly) 
from end to end, by a severe scare, which folk at home would 
find it difficult to understand. It was similar in each case, and 
to the effect that the Queen wanted five children’s heads from 
each village. 

Our Bengali coolies nearly went frantic, in many factories 
demanding axes and daus (knives) to defend their families. In 
my own case they implored me to let them put their wives and 
children on the tea-leaf lofts, while they would guard them at 
night. 
caded ; or at still another, all were kept wide open so that at the 
first scream at night all could at once rush out and hide n the 
jungle. 

The state of tension for a week was awful, and of course the 
ludicrous now and thencame in. Two of my near neighbours, 
freshly out and bent on snipe, happened one morning to emerge 
from the jungle, muddy and with guns, among the women-folk 
at work, who all had their children with them for safety. 

For the instant they were taken for the child-stealers, and the 
stampede and shrieks were something awful. 

At one place I found an Asamese village deserted, not a soul 
left—all in hiding, no doubt. 

It was quite useless to argue with the common folk, and my 


In another factory all the doors in the lines were barri- | 


educated Babu even half believed it, for on my explaining the | 


absurdity of it all, he simply answered, ‘‘ Perhaps, sir, it is 
too foolish.” 
After a lot of trouble and correspondence, it turned out that 


the rumour (believed by all) was that the heads were wanted to | 


put under the foundation of the piers for the Gorai bridge. 
There must be hundreds of Europeans now at home who can 
corroborate this. 

And now to the point. It was a custom among the Kasias, I 
am told, to sacrifice a victim by putting him in the hole if great 
difficulty was experienced in raising any of the huge monoliths, 
and the same custom existed in Polynesia when raising the great 
posts of Marze, or large communal houses. 

But all over Chota Nagpur, Megalithic remains are common, 
and our coolies are mostly from thence. 

Here then, I take it, we have fairly good evidence that one at 
least of the “* Megalithic” races preserve vividly the folk-lore 
of past ages. Have we anything like this in European races ¢z re 
these remains of prehistoric times ? 


Wicklow. Owing to the special interest of this rock, both to 
glacial observers and petrographers, it may be worth mentioning 
that two weeks ago I found one small pebble (about 3 c.m. 
square) of the rock on the shore of Tramore Bay, Co. Water- 
ford, nearly 80 miles further south than the previously mentioned 
locality, and 230 miles from Ailsa Craig. 
HENRY J. Seymour. 
Royal College of Science, Dublin, April 20. 


The Bright Meteor of April 12. 


THIs meteor was visible overhead at Dunstable, Beds., precisely 
at the time mentioned by A. G. Tansley (p. 581). I had just 
started one of my sons to London by the 8.5 p.m. train, and I 
saw the meteor sail slowly across the sky trom north-west to 
south-east, directly the train had started. The nucleus as seen 
here was brilliant white and yellow-white with a bright yellow- 
white train. The train formed an equilateral triangle, the 
nucleus being in one angle in front. I did not see the train in 
the form of sparks, but as light. Before it died away, both 
nucleus and train became bright crimson and an equally brilliant 
blue. There was no explosion heard by me. 

Dunstable. WORTHINGTON G, SMITH. 


Remarkable Sounds. 

THE following passage in a Chinese itinerary of Central Asia 
—Chun Yuen’s * Si-yih-kien-wan-luh,” 1777 (British Museum, 
No. 15271, b. 14), tom. vii. fol. 13, b.—appears to describe the 
icy sounds similar to what Ma or Head observed in North 
America (see p. 78, avte) :— 

** Muh-siih-urh-tah-fan (= Muzart), that is Ice Mountain’, is 
situated between Ili and Ushi. . . . In case that one happens 
to be travelling there close to sunset, he should choose a rock of 
moderate thickness and lay down onit.? In solitary night then, 
he would hear the sounds, now like those of gongs and bells, and 
now like those of strings and pipes, which disturb ears through 
the night : these are produced by multifarious noises coming from 
the cracking ice.” KUMAGUsU MINAKATA. 

April 9. 

THE ROYAL OBSERVATORY, EDINBURGH. 

HE new Edinburgh Royal Observatory, which was 

formaliy opened by the Secretary for Scotland on 
the 7th inst., is situated on Blackford Hill, some two 


| and a half miles due south of the centre of the city, in a 
public park, of which about three acres have been trans- 


That the building of houses on piles is essentially an Asiatic | 


race custom, I need hardly point out, and that the villages in the 
Swiss lakes are on the same pattern anthropologists will allow. 


It may not be so well known that the long communal houses | 


still seen (as a survival) in Italy (Campagna) are on frec?se/y the 
same pattern as those among most of our Naga, and among 
Dyaks 
_Add to this, that the prehistoric remains of North Europe are 
like the present Lapps in character, and it seems not impossible 
or even unlikely that the races who erected the Megalithic 
remains in Europe and North Africa, may be allied to those 
among whom the traditions are yet so vividly remembered. 
S. E. PEAL. 
Sibsagar, Asam, March 27. 


The Glacial Drift in Ireland. 


_Sixce the publication of Prof. G. A. J. Cole’s letter in 
NATURE (vol. xlvii. p- 464), in which he records the discovery 
of pebbles of the Ailsa Craig Riebeckite-eurite from the drift 
gravels on Killiney strand, numerous observers have noted its 
occurrence in several places along the east coast of Ireland, but 
hitherto, I believe, not further south than Greystones, Co, 
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ferred to the Crown by the Edinburgh Town Council. 
The centre of the observatory is about 440 feet above 
the level of the sea. The name of Blackford Hill will 
suggest to many readers the lines from “ Marmion” : 


Blackford ! on whose uncultured breast 
Among the broom, and thorn, and whin, 
A truant-boy, I sought the nest, 
Or listed, as I lay at rest, 
While rose, on breezes thin, 
The murmur of the city crowd, 
And, from his steeple jangling loud, 
Saint Giles’s mingling din. 


The main building is T-shaped, with a tower for the 24- 
inch reflector, removed from Calton Hill, at the west end, 
and a somewhat larger tower for the 15-inch Dunecht 
refractor at the east end. The clear length of the plat- 
form above the rooms connecting these towers is 110 feet. 
The stem of the T is built in three stories. In the base- 
ment are the gas engine and dynamo, storage cells and 
primary batteries, the heating apparatus and a_book- 
store; while above the library and adjoining rooms is a 
room 66 feet by 23 feet, with its floor on a level with 
the platform already mentioned. 

This room, which ranges exactly north and south, 


| is intended for optical experiments and spectroscopic 


1 In Prejevalsky’s ‘‘ From Kulja, across the Tian-shan to Lob-nor,” Lon- 
don, 1879, foot-note, p. 177, the word Muzart, or Mussart, is stated to mean 
“Snowy.” 

2 The old Chinese pilgrim, Hwen-tsang, who followed this same route, 
observed that the travellers passing thereby must sleep on the ice (Schuyler, 
** Turkestan,” London, 1876, vol. 1. p. 391). 
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research, for which purpose a siderostat by Foucault, with 
a silvered mirror 16°3 inches in diameter, is mounted at 
the northern edge of the platform under a movable cover. 
Arrangements have, of course, been provided for darken- 
ing this room at pleasure. In the north wall of the room, 
and facing the siderostat, is fixed a massive iron frame 
capable of carrying lenses ranging from the 15-inch 
object-glass down to that of an ordinary camera, the 
lenses most frequently used being provided with adjust- 
able rings so arranged that they need only be centred 
once for all. For 39 feet of the length of the room three 
lines of rails are let into the floor, on which travel three 
iron carriages for the spectroscopes, gratings, or cameras 
in use, the side rails being intended for apparatus to 
receive deviated rays. In addition to these a narrow 
gauge line runs along the centre of the room from end to 
end, 66 feet. This is intended for long-focus photographs. 
All these rails are carried by steel beams distinct from 
those which support the floor. Any one who has been at 
Dunecht will recollect the comfort with which the most 


_that of the 15-inch . refractor. The viewing tele. 
| scope is somewhat larger in aperture, to ensure catch. 
| ing the whole of the rays emerging from the prism. The 
| tube of the collimator is made as rigid as_ possible, 
and is isolated from the large bronze tube which carries 
| the whole spectroscope. The rays from the great object. 
glass may be intercepted, just in front of the slit, by a 
diagonal eye-piece, removable at pleasure, which allows 
the object to be viewed, and serves also as a finder, 
Attached to the same draw-tube is a second prism for 
throwing the light from any artificial source upon 
the slit. Only one prism can be used at a time 
but it can be readily exchanged for another, with- 
out disturbing the adjustments. The prism is carried 
_by a divided circle, so that its exact position is 
always known. The long rod shown in the figure rotates 
the prism ; the shorter one moves the viewing telescope, 
the position of which may be read either by two opposite 
microscopes, or by a long reading microscope (not visible 
| in the figure), carried close down to the observer's eye, 


6 in Refracter. Transit House. 24-inch 


Reflector. 


Siderostat. 
12-inch 
Reflector. 


15-inch Refractor. 
Optical Room. 
Library. 


Fic. 1.—Royal Observatory, Edinburgh, from the South-west. 


delicate solar work could be carried out in the optical 
room there, of which the room at Edinburgh is a copy. 
In the east tower is mounted the 15-inch Dunecht re- 
fractor. Amongst the adjuncts to this instrument may be 
mentioned the large stellar spectroscope made by T. Cooke 
and Sons (Fig. 2). As this spectroscope has not yet been 


described, the following particulars may be of interest. It | 


is provided with three prisms: (1) one of 60° by the makers, 
giving a dispersion of 5° 7’ from A to H, and capable of 
separating the lines 488°81 and 488°84 of Angstrém’s map. 
It shows also 43 lines between B and C. It was with 
this prism that D, and another helium line, 487°6 mmm. 
+, were detected in the Great Nebula of Orion at 
Dunecht in the winter of 1886-87 (see Monthly Notices, 
vol. xviii. p. 360). (2) A large compound prism by Sir H. 
Grubb, with nearly twice the dispersion ofthe prism first 
mentioned. (3) A Merz prism with an angle of 20, 
intended for use on the fainter stars. The collimator 
has a focal length of 24 inches, and an aperture 
of 2 inches, the ratio being 12 to 1, the same as 
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The pointer in the field of view is illuminated by mono- 
chromatic light of any desired colour or intensity, pro 
duced by a small direct-vision spectroscope, on the plan 
devised by Prof. Smyth. No detail has been omittet 
that could contribute to the accuracy of the observations, 
such as focusing scales for collimator and viewing tele 
scopes, eclipsing screens in the field of view as well as 
| front of the slit. A thermometer shows the temperature 0 
the inside of the prism box. It will be seen from Fig.? 

that measures can be made on either side of the axial line 
by simply turning the viewing telescope and rotating the 
prism into the proper position. 

It would be scarcely possible to enumerate the 
various minor instruments, but the following may 
mentioned. Two heliostats by Duboscq and Browning; 
photo-measuring instrument by Grubb ; dividing engine 
by Dumoulin Froment, of 64 cm. range, showing the 
thousandth part of a millimetre ; delicate Oertling balance 
and weights ; standard métre & o° by Dumoulin Froment; 
standard yard by Simms ; two excellent spherometets by 
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Hilger ; Foucault apparatus for measuring the velocity 
of light; Ladd polariscope with large collection of 
crystals ; two extra large Nicols ; anemograph, King’s 
barograph, and standard barometer by Casella ; resistance 
coils, large electro-magnet and a great variety of electric 
and physical apparatus, including one of Prof. Rowland’s 
magnificent gratings. Among the smaller telescopes are : 

12-inch reflector by Browning-With, 

6-inch refractor by Dallmeyer, 


6 ” I. Cooke and Sons, 
4 ” ” ” ” ” 
3 ” ” ” ” ” 


All the foregoing are equatorially mounted with clock- 
work, and there is an object-glass prism by Merz, which 
fits either of the 6-inch telescopes. 

A y4-inch reversible transit by Cooke and Sons, with 
stand for both the meridian and prime vertical, is mounted 
in a detached hut. 

A Zéllner’s astrophotometer, a 12-inch altazimuth by 
Simms, a variety of theodolites, sextants, reflecting 


Fic. 2.—Stellar Spectrescope, by T. Cooke and Sons, attached to the 
15-inch Dunecht Refractor. (The divided circle is 18 inches in 
cliameter.) 


circles, cameras, spectroscopes, and prisms from 4} 
inches downwards, complete the outfit for work at the 
observatory and on expeditions. 

A word musi be said about the clocks. Two of these, 
the Dunecht sidereal clock by Frodsham, and the excel- 
lent Makdougall-Brisbane clock by Dent, from Calton 
Hill, are mounted in the base of the pier of the larger 
tower, shut in by thick double doors stuffed with “ slag- 
wool.” This guarantees a nearly uniform temperature 
for both clocks, while the Brisbane timekeeper has the 
further advantage of being subjected to a uniform 
barometric pressure of 25 inches maintained inside a 
cast-iron case. This latter part of the arrangement has 
been most efficiently carried out by Messrs. Jas. 
Ritchie and Son, of Edinburgh. Automatic signals from 
this chamber serve to rate the mean time clock, which 
is kept to Greenwich time, and transmits currents to 
Edinburgh and Dundee for regulating the time signals. 

The 86-inch transit circle by Troughton and Simms, 
formerly at Dunecht, is mounted in a detached double 
iron house 80 feet west of the observatory, with which 
it is connected by a covered way. It has two finely- 
divided circles—one of them movable. North and south 
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of the instrument, but in the same room, are two 6-inch 
collimators, which can be pointed on each other through 
a hole in the 17}-inch central cube of the telescope. The 
opening in the roof is 39 inches broad. 

The great 4-barrelled chronograph by Cooke, from 
Dunecht, capable of recording six hours’ continuous ob- 
servations on each barrel, is mounted in the base of the 
west tower. It is supplemented by a small 3-pricker 
fillet chronograph by Fuess, of Berlin. Both instruments 
can be worked from six places in the observatory, and 
with either of the sidereal clocks. The clocks can also 
be compared automatically on the chronograph, or audibly 
by a sounder. 

In the south wing the principal room is the library, 
24 feet by 34 feet 6 inches, and 20 feet in height, 
which contains the astronomical library collected by Lord 
Crawford at Dunecht, comprising about 15,000 volumes. 
Divided amongst the computing rooms are the books 
removed from Calton Hill. 

The observatory and instruments are lighted by elec 
tricity, generated by a 7-horse Crossley gas engine, 
charging 53 large storage cells. 

Within the boundary wall of the observatory stand the 
house of the Astronomer Royal for Scotland, two semi- 
detached villas for assistants, and a gate-lodge for the 
care-taker and messenger. 

The transit circle and reflector have only just been 
mounted, but the large refractor has been in use since last 


| autumn, and in spite of the very unfavourable .weather a 


considerable number of observations of comets have been 
secured with it. The provisionally-adopted coordinates 
of the transit house are: Latitude + 55° 55’ 28’o. 
Longitude 12m. 44’2s. west of Greenwich. It is not 
likelythat these wi!l have to be materially altered. 


THE PLACE OF SCIENCE IN EDUCATION. 


HE Bishop of London should know something about 
education. He has been the Principal of a Training 
College, an Inspector of Schools, and Head Master of 
Rugby School, and he has written in a broad spirit on 
educational matters. No wonder, then, he modestly con- 
fessed at the London Diocesan Conference last week, that 


| “he happened to know a good deal about education.” 


There is one branch of knowledge, however, which he 
thinks should be cut off from the educational tree nurtured 


| in elementary schools, and that is the branch of science. 
_ “ He had very often felt,” he said, referring to the Educa- 


tion Bill, “that it had been a very great evil that we 
insisted upon instructing little children in elementary 
schools in a great many scientific subjects, and he should 


not have been at all sorry if all these scientific subjects 


were got rid of entirely, and it had been left to the 
managers, and to the teachers under the managers, to 
introduce other subjects which would be more suitable.” 
And, later on, he remarked : “ Teaching of an advanced 
character might very well be permitted in some schools, 
but in regard to all these scientific schools, and the 
apparatus connected with them, the sooner they were got 
rid of the better.” 

Evidently Dr. Temple is moved by the oppression 
which schools suffer from science, and he desires to 
emancipate them. But to any one familiar with the facts 
as to scientific instruction in this and other countries, and 
the beneficial results which proceed from it, Dr. Temple’s 
strongly-expressed desire will appear astounding. The 
schools in which science is successfully taught (and we 
count success not so much by examinational results as by 
the training of the mind and eye and hand, and the develop- 
ment of the spirit of inquiry), invariably contain the most 
intelligent scholars ; the towns or districts which possess 
properly organised and equipped science schools contain 
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the largest proportion of skilled and inventive workmen. 
It is in the elementary schools that the foundations of 
natural knowledge should be laid, and there the faculty of 
observation should be trained to feed the mind; yet these 
are the schools which the Bishop of London would shut 


out from the light of science. For many years men 
interested in scientific education have been striving for a 
fuller recognition of science in our educational system, 
and not without a certain measure of success. But now 
comes Dr. Temple and says in spirit, if not in the exact 
words, “ Away with all these abominations. Purge the 
elementary schools of everything scientific, and substitute 
dogmas and subjects more fitted to the stations of life in 
which it has pleased God to call the scholars.” It is 
difficult to believe that sentiments so antagonistic to 
scientific study should have been uttered towards the 
end of the nineteenth century, and by one who is re- 
garded as a friend of educational progress. But it is 
gratifying to know that Dr. Temple is only expressing 
the desire of a few ecclesiastics when he declares for the 
expulsion of science from elementary education. All 
who have the good of the country at heart, and who 
know the immense industrial harvest which Germany 
has reaped, and is reaping, as the result of generous 
provision for science in education, will regret that a man 
in the exalted position of the Bishop of London should 
have been the mouth-piece of words so narrow in their 
signification as those we have quoted—words which really 
lead one to think that he has not yet grasped the differ- 
ence between “education” and “instruction.” As it 
happens, we have received during the past week a copy 
of the address delivered by the Right Hon. A. J. Mundella 
to the members of the Association of Technical Institu- 
tions at their last annual general meeting, and we subjoin 
a few extracts from it, in the hope that they will lead Dr. 
Temple and his friends to a better appreciation of the 
value of scientific education. 


Germany and Switzerland have, for more than half a century, 
been perfecting their educational system. They have trained 
up two generations in the most efficient and best manner that 
these two nations can afford, and they have profited very largely 
by it. 

Now, to my mind, it is astonishing that this should be the 
case with such comparatively poor nations, because they have 
made their institutions accessible to every citizen, even to the 
poorest. There has been a lavishness amounting almost to 
extravagance in their expenditure. A few years ago I was in 
Berlin, and I was talking to my old friend Prof. Hofmann, who 
was then at the head of that great Charlottenburg Institution, 
the first technical institution in Europe. I remarked to him 
that I had been through various institutions in Germany and 
Switzerland the previous year, and it seemed to me that they 
were rather over-producing scientific men, the supply was in 
excess of the demand. ‘‘It is true,” he said, ‘‘ that we are 
producing more than we can absorb. We have a plethora of 
scientific men; only this year in my own department, two 


hundred Doctors of Science have taken degrees in the | 


universities of Germany. But you must bear one thing in mind ; | 


we have the export trade entirely to ourselves.’ 


**Go where you will throughout the world, you will find the 


German chemist at the head of every industry into which 
chemical science enters. I was in America, making a journey 
through the States some two or three years ago, and wherever 
I went I was entertained by German chemists and German 
scientific men, many of whom were old students of mine. 
They were at the head of every industry to which scientific 
knowledge is applicable, chemical works, gas works, breweries, 
whatever it was a German was at the head of it.” And he 
said, ** You know that pays. When a German scientific man 
wants plant or machinery, and that plant is manufactured in 
Germany, he goes to Germany for it, he does not go to 
England.” That is quite true. The position that the German 
chemist, the German scientist, the German technologist has 
taken throughout the world, has done much to assist German 
industry. 
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The extent to which Germany and Switzerland have profited 
by technical teaching, is hardly realised by the English people, 
We are beginning to learn it ; Switzerland, we are told by Sir 
O. Adams, in his excellent book on the ‘* Swiss Confederation,” 
exports a greater amount of manufactures per head for her 
population, than any other country in the world. It seems 
almost incredible that it should be so, that a country without 
natural resources, without iron, without coal, without a port or 
a navigable river, should nevertheless have a greater export of 
manufactures than any other nation in the world, not excepting 
England. But it is ¢vwe, gentlemen, and she owes it entirely to 
her education... . 

Look at Germany. What has Germany gained by her sacri- 
fices? I have been reading the most recent consular reports 
from that country: they furnish a mass of testimony in proof 
of the advantages she is reaping from her persistency in a 
enlightened educational policy. Hamburg trades very largely 
with English-speaking countries. Years ago she made English 
a compulsory subject in her common schools. She has been 
unsparing in expenditure for the equipment of her citizens, and 
she is reaping her reward. If, thirty years ago, any one had 
ventured to prophesy that in 1895 the tonnage of sea-going 
ships touching at Hamburg would exceed that of Liverpool, we 
should have laughed him to scorn; but this ‘* striking fact” 
was announced to us a few days ago. Our Consul at Stettin 
reports that the educational authorities of that city propose to 
devote four hours a week to the study of English in the common 
schools. What would be said in England if a School Board on 
the north-east coast was to make German a compulsory subject? 


After stating a number of remarkabie instances of the 
effects that foreign competition is having upon British 
trade and employment, Mr. Mundella continued :— 


Let us ask ourselves why it is that our rivals are so success‘ul? 
In the first place their elementary schools are thoroughly 
efficient. The teaching staff consists of trained adults, 90 per 
cent. of them being men. The scholars attend with astonishing 
regularity, and the school-life is sufficiently long to permit of 
their mastering the full curriculum of the school. When at the 
age of fourteen (in Switzerland it is often fifteen) the continuation 
school perfects, and adds to, the knowledge acquired in the 
elementary school. Then follows the high school, the technical 
school, and the university. There is no waste of effort; mo 
overlapping ; everything is co-ordinated; and everything 
accessible to ‘*the youth of pregnant parts.” Fees are sufit- 
ciently low, or scholarships are provided, to admit of the 
humblest scholar of promise securing a thoroughly sound 
education. In Switzerland the high schools are free as well a 
the elementary, and the fees at the Polytechnicum at Ziirich do 
not exceed £4 per annum... . 

Well, gentlemen, what is our position? We are sill 
the first industrial nation in the world. What is our edt 
cational position? Are we first? Comparisons are odious. 
They are in this case; one hardly likes to make them! 
Having regard to our wealth, the magnitude of our industnes 
and of our commerce, the vast interests that we have m 
our keeping, we ought to be the first. Why are we’ behind, 
and what ought we to do to obtain supremacy in educa 
tion as well as maintain it in industry? Well, you must begin 
at the bottom, you must improve the elementary education. We, 
to a great extent, owe the present condition of things to the early 
leaving of school, to the half-time system, to the low standards 
which prevail, especially in the country districts, where the 
fourth standard is the standard of total exemption. Think o 
the numbers that enter factories at eleven years of age. Think 
how few stay at school until they are thirteen or fourteen. It 
true we have done excellent work under Forster’s Act. We 
should take shame to ourselves that we have not done more. 
but we have done as much as the country would allow us; and 
we have been always, I think, in advance of the opinion of the 
country. 


We trust that these extracts from Mr. Mundella’s 
address will bring the Bishop of London to a better 
understanding of the place and value of science ™ 
education. 


1 Dr. Virchow visited England four or five years ago, and on his eae 
Berlin he reported, ‘‘ England is a century before us in sanitation, am 
century behind us in education.” 
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NOTES. 

A pHOTOGRAVURE of Sir Joseph Lister, President of the 
Royal Society, accompanied by a biographical sketch, will 
appear in next week’s NATURE, as an addition to the series of 
Scientific Worthies.” 

Tue ‘James Forrest” lecture of the Institution of Civil 
Engineers will be delivered on Thursday, May 7, by Dr. A. B. 
W. Kennedy, F.R.S., the subject being “‘ Physical Experiment 
in relation to Engineering.” 


Pror. EHRLICH has been appointed Director of the new 
State Institute in Berlin for the testing of therapeutic serum. 


Tue Trustees of the late Earl of Moray have granted a 
donation of £1875 to the Ben Nevis Observatory. 


Tue Bili before the House of Representatives adopting the 
metric system of weights and measures as legal standards in the 
United States, has (says Sczence) been referred back to the Com- 
mittee. The Bill was ordered to a third reading by a vote of 
119 to 116, but this vote was afterwards reconsidered. 


Dr. J. E. ArrcHEsoN, C.I.E., the naturalist who was attached 
to the Afghan Delimitation Commission, has returned to London 
from North-West India and Kashmir, where for the past four 
years he has been continuing the further investigation of the 
fauna and flora of those regions. 


WE regret to announce that Prof. Dr. Adalbert Krueger, 
Director of the Kiel Observatory, died on Tuesday, April 21. 
He was in his sixty-fourth year. 


Tue deaths are announced of M. Joaquim P. N. da Silva, 
distinguished for his archzeological works, at Lisbon, in his nine- 
tieth year; M. Jules Lefort, Member of the Paris Academy of 
Medicine, and the author of many treatises on pure and applied 
chemistry and pharmacy, his most important work being in 
connection with water analysis; Prof. Dr. Ofterdinger, at one 
time Professor of Mathematics and Astronomy in Tiibingen 
University ; and M. J. B. Dureau, the founder, in 1860, of the 
Fournal des fabricants de sucre. M. Dureau was also the author 
of a ** Rapport sur I’ Industrie de sucre a l’Exposition universelle 
de 1867,” and of a valuable work entitled ‘‘ l’Industrie du sucre 
depuis 1860.” 


WE learn from Zerrestrial Magnetism that M. Moureaux has 
been entrusted by the Minister of Public Instruction, at the 
request of the Imperial Russian Geographical Society, with the 
investigation of a pronounced anomaly in the distribution of 
terrestrial magnetism, which certain observations have revealed 
in Southern Russia. 


ARRANGEMENTS are being made in Limoges to celebrate this 
year the centenary of the introduction of porcelain into France, 
by means of an Exposition, in which the history of porcelain 
manufacture will be traced by specimens of work and processes. 
The Exposition is being organised by the Société Gay-Lussac, 
working in conjunction with representatives of the town of 
Limoges. 


Oy Tuesday next, May 5, Mr. C. V. Boys, F.R.S., will 
begin a course of lectures at the Royal Institution, on ‘‘ Ripples 
in Air and on Water”; and on Thursday, May 7, Mr. W. 
Gowland, late of the Imperial Japanese Mint, will begin a course 
of lectures on ‘¢ The Art of Working Metals in Japan.” The 
Friday evening disecurse on May 8 will be delivered by Prof. 
Silvanus P, Thompson, F.R.S., his subject being ‘* Electric 
Shadows and Luminescence.” That on May 15 will be on 
“Cable Laying on the Amazon River,” Mr. Alexander Siemens 
being the lecturer. 
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WE learn from Scéence that Mr. William I. Hornaday, 
formerly of the U.S. National Museum, has been appointed 
Director of the proposed Zoological Park in New York. He 
enters upon his duties immediately, and will first consider and 
report to the Executive Committee upon the difficult question 
of location of the Park. At the last meeting of the Society the 
three first honorary members were elected as follows: Sir 
William H. Flower, Prof. Alexander Agassiz, and Prof. J. A. 
Allen. 

Our American correspondent writes under date April 17 :— 
** Prof. Frederick A. Starr, of the University of Chicago, has 
just returned from a three months’ tour in Central America. He 
found many genuine dwarfs, but not constituting a tribe, as they 
spoke nineteen languages in Oaxaca, thirteen in Chiapas, and 
twenty-one in Guatemala, indicating a lack of unity among them. 

“The new remedy for consumption, aseptolin, the formula 
for which has recently been given to the world by Dr. Cyrus 
Edson, is now used in the New York State’s prisons at Sing 
Sing, Dannemora, and Auburn, with marked success. At the 
last-named prison there was not one death from consumption 
during the entire month of March, which is quite unpre- 
cedented. Twenty thousand cases are under treatment, the 
larger number being outside the prisons, with two hundred 
cures reported. 

**It is remarkable that with the abundant sea-life teeming 
about it, and within short distances, New York City has never 
possessed an aquarium. Castle Garden has now been con- 
verted to that use, and will be opened to the public within a 
few weeks with admirable equipment. It is peculiarly fortu- 
nate that the underlying strata are such as to filter the water 
from the adjoining harbour, thus providing an inexhaustible 
supply of pure sea-water for the tanks from an artesian well. 

‘*The extraordinary weather, perhaps, deserves another note. 
While snow-storms still prevail at the West, and three feet of 
snow, being the heaviest snow-fall in many years, was reported 
on Monday from New Mexico, unprecedented heat has pre- 
vailed along the North Atlantic seaboard for five days, the 
thermometer reaching 85° at New York City on the 16th, and 
again to-day, which exceeded by 14° all previous records of 
same date, and was hotter than any April weather previously 
recorded, From other points still higher temperatures were re- 
ported: go” at Hartford, Conn., and Moonsocket, R.I. ; 92° 
at Manchester, N.H., and 94° at Middletown, N.Y.” 


THE summer meetings of the Institution of Naval Architects 
will be held this year in Hamburg, on Monday, June 8, and the 
following day. On Wednesday, June 10. the meetings will be 
transferred to Berlin, on the invitation of the Imperial German 
Government, and they will be continued there during the 
remainder of the week. Full particulars of the papers to be 
read, of the works and places of interest to be visited, and of 
the excursions and entertainments which are being organised, 
will shortly be issued. The meetings are receiving the warmest 
support from the Imperial Government, under whose direction 
the arrangements in Berlin are being prepared. 

ON July 2 the Second International Congress of Applied 
Chemistry will open in Paris. In addition to strictly technical 
questions, the congress will discuss the analytical processes needed 
for the guidance of manufacturers and the benefit of the con- 
sumer. The proceedings will be conducted in ten sections, and, 
judging from the number and interest of the questions which will 
be brought up in each, there will be no lack of work. The 
sections represent such diverse subjects as chemical products, 
electro-chemistry, colouring matters and dyeing, pharmaceutical 
products, metallurgy and mining, sugar-refining, vintnery, brew- 
ing, distilling, agricultural chemistry, photography, alimentation, 
and milk-supply. The Association des Chemistes de Sucerie et 
de Distillerie, which is organising the congress, has formed a 
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Committee, comprising several members of the French Govern- 
ment, a large number of members of the Institute, and many of 


the foremost men in science and industry in France. Further | which earth temperatures should be taken. 
information with reference to the congress can be obtained from | (Christiania) will introduce the question of determining the 


M. Dupont, 156 boulevard Magenta, Paris. 


THE Marine Biological Laboratory at Plymouth has been the 
scene of more than usual activity during the past month. In 
addition to the permanent staff of the laboratory, five botanists 
and zoologists have been engaged in biological research, and 
the students’ laboratory, recently equipped for the accommoda- 
tion of vacation parties, has had its resources taxed to the 
uttermost. Fifteen students in all—six from Cambridge, five 
from Oxford, three from the Owens College, Manchester, and 
one from University College, London—have formed Mr. 
Garstang’s vacation class, and have made full use of the 
liberal provision made for them by the Director of the labora- 
tory and his staff. The arrangements for the class have con- 
sisted of daily expeditions for trawling, dredging, tow-netting, 
and shore-collecting purposes to various parts of the neighbour- 
hood, and of daily lectures and demonstrations on the results 
of the expeditions, and on general topics connected with marine 
biology. Especial attention has been paid to the life-histories 
of animals—to their bionomical relations and to problems 


of use and function—so as to comprise a body of instruc- | 


tion supplementary to the morphological studies of univer- 
sity laboratories. The class has admittedly been a great 
success, and the students have returned to their various 
universities not only with a store of new facts, but with renewed 
interest in biological pursuits. A similar class will be formed 
for August next. The Busy Aee, the new steamboat of the 
Association, has satisfactorily fulfilled all the tests imposed upon 
her, and proves to be eminently suitable for the routine work of 
the laboratory. Among the more interesting of recent captures 
may be mentioned the discovery of several examples of a species 
of the Amphineuran Proneomenia. 


THE annual general meeting of the British Ornithologists’ | these observations, they have been subjected to careful revision, 


Union was held at 3 Hanover Square, on the 22nd inst. In 
the absence of Lord Lilford, the President, Mr. P. L. Sclater, 
F.R.S., took the chair. The report of the Committee stated 
that Zhe Jézs (the journal of the Society) had been regularly pub- 
lished during the preceding year, and that the Union consisted of 
269 ordinary members, besides honorary and foreign members. 
Twenty-nine new ordinary members and one new foreign 
member, were proposed and elected. Mr, Sclater brought forward 
a scheme for a new synopsis of the described species of birds, to 
be arranged in six volumes, corresponding with the six zoological 
regions of the earth’s surface. This was referred to a Committee 
to report upon, 


| Baltic and Black Seas, as well as to some inland seas, for which 


| report contains a long list of scientific investigations published 


WE have received a copy of the draft programme of questions | 


proposed for discussion at the International Meteorological 
Conference to be held in Paris in September next. Numerous 
questions in general meteorology, terrestrial electricity and mag- 
netism, and international meteorology are down for discussion. 
Among these questions and propositions we notice that Dr. P. 
Schreiber (Chemnitz) will propose that the meteorological day 
shall be reckoned from 9 p.m. to 9 p.m., and designated by the 
same number as the civil day, while meteorological extremes 
and sums, ¢.g. of rain fallen, shall be measured at 9 p.m. Prof. 
Willis L. Moore (Washington) will put forward the solar mag- 
netic period 26°67928 days as the natural mode of classifying 
solar, physical, and terrestrial meteorological phenomena, and 
suggest the desirability of its introduction for general use in the 
year 1901. The Royal Meteorological Society suggests (1) the 
desirability of more extended observations on infiltration into 
the soil, and uniformity in the same ; (2) the general adoption 
of a standard anemometer for the determination of the velocity 
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of the wind ; (3) the general adoption of a uniform system of 
exposure for anemometers ; (4) uniformity of conditions unde 
Prof. H. Mohn 


pressure of the air by means of the observation of the boiling 
point of water (the hypsometer) with the accuracy necessary for 
meteorological purposes ; and also that of the determination of 
the gravity correction for mercurial barometers by simultaneous 
observations of the hypsometer and the mercurial barometer, 
Dr. Billwiller (Ziirich) will urge the necessity for the introduc. 
tion of a uniform method of reduction of barometer readings to 
the sea-level for the construction of synoptic weather charts, 
Rev. Father Faura, S.J. (Manilla), will suggest that the time has 
arrived to settle the question of air motion in cyclones, and to 
finally disprove the theory of descending currents in these 
phenomena. Prof. E. Mascart (Paris) will treat of atmospheric 
electricity and terrestrial magnetism. Prof. von Bezold (Berlin), 
and Prof. Eschenhagen (Potsdam) will propose that certain 
general principles should be introduced for the publication of 
magnetic observations, and should be laid down for magnetic 
surveys. They will also suggest that it is desirable that all 
institutes which publish, magnetic charts should give additional 
tables containing the magnetic elements, and, if possible, also 
the components for convenient points of intersection of the geo 
graphical co-ordinates. Other questions which they suggest for 
discussion are the distribution of magnetic observatories, and 
simultaneous ‘international observations. 


THE last published Report of the Central Physical Observatory 
of St. Petersburg gives particulars of the working of the vas 
and important meteorological service in Russia, and is the lis 
summary which will be prepared under the efficient super- 
intendence of Prof. H. Wild, who has now retired from the 
directorship. The number of stations returning regular observ- 
ations amounted to 642, of which 438 were in Europe, and 
the remainder in extra-European localities. Before publishing 


inter se, and to comparison with synoptic weather charts. 
Storm-warning telegrams have been regularly issued to the 


a success of 72 to 78 percent. is claimed. Special attention 
is also paid to daily weather forecasts ; the results are published 
for each separate element and for each month, the aggregate 
success being over 74 percent. Special forecasts of wind and 
snow-storms are also issued to the railway companies. The 


under the auspices of the St. Petersburg Academy of Science. 


WATER-CRESS is eaten by Caddis-worms, Caddis-worms by 
trout, and trout by Herons. The result of disturbing this 
balance of nature in a particular case is described by Miss E. 4 
Ormerod in the Cirencester Agricultural Students’ Gasette 
Three-quarters of a large crop of water-cresses were found (0 
have been injured by the attacks of the water-grubs which att 
so well known as Caddis-worms. Isaac Walton gives evidence 
of the love of trout for Caddis-flies as baits, and this pois 
strongly to their knowledge of the goodness of the larve for 
food in more natural circumstances. But in the case which 
Miss Ormerod investigated, the trout had been eaten by Herons, 
and by their removal the water-cress grower appears to have 
lost very helpful friends. The sequence of events consequent on 
local encouragement (beyond what is known as a natural balance 
of one large species of birds of special habits, downwards, 
through destruction of insect-eating fishes, and overplus o 
vegetable-eating insects, to the great pecuniary loss of the 
grower of water-cress, deserves a place with Darwin's story # 
the relation between cats and clover. 
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Dr. GREGG WuLson describes several peculiar cases of 


hereditary polydactylism, showing considerable variation in the | 


position of the abncrmality, in the Fournal of Anatomy and 
Physiology. In one family, extra fingers or toes were so common 
that they were almost expected to appear upon some of the 
children. This abnormality persisted through six generations, 
and two interesting features connected with it are that it 


| 


increased in the first four generations, and changed in position | 
from the post-axial to the pre-axial side of the limb. In another | 


case there was an increase of the abnormality, and also a change 


in the position from the post-axial to the pre-axial side of the | 
limb. Ina third case there was remarkable variability in the | 


abnormality, a man with extra minimi on both feet having one 
son with extra great toes, and another son with extra minimi on 
the hands and a double middle toe on one foot. The instances 
studied by Dr. Wilson illustrate the variability of digital ab- 


normalities, and in this regard they differ from the majority | 


of cases of hereditary polydactylism, where the abnormality is 
very constant in position through several generations, though 
not in degree. Ina few cases the abnormality has been found 
to pass in successive generations from the outer side of the hand 


to the outer side of the foot, and vce versa, but it is rare that it 


passes from one side of a limb to the other, as in the five | 
| bearings with the pitch of a tuning-fork. The ‘‘ line” consisted 


cases sketched by Dr. Wilson. 


On April 13 a meteorite, weighing two kilogrammes, fell at 
Lesves, near Namur, Belgium. In its fall it very nearly killed a 
young man who was working in an orchard, and it embedded 
itself into the earth to a depth of 50 centimetres. The Abbé 


that in a wire surrounded by the dielectric, the measurement 
of the velocity of such a disturbance in a wire is of great 
interest. M. Blondlot, who has already published the results 
of some experiments made on this subject, contributes an in- 
teresting paper to the current number of the Avznales de Chemie 
et de Physique, giving the results of some recent experiments on 
the velocity of propagation of an electro-magnetic disturbance 
along a wire. The author employs the discharge between the 
outer coatings of two small Leyden jars (the ‘* impulsive dis- 
charge” of Lodge), which occurs when a spark passes between 
the knobs connected to the inner coatings. Each of the 
jars has two outer coatings, one of which is connected to 
a small spark-gap by a short wire, while the other is connected 
to the same spark-gap bya wire about 1000 metres long. Hence 
on a spark passing between the knobs connected to the inside 
coatings, two sparks occur in the spark-gap, one produced by an 
electro-magnetic disturbance which has only traversed a few 
centimetres of wire, while the other, having started at the same 
time as the first, has passed along about 1000 metres of wire. 
An image of the sparks is thrown on to a photographic plate by 
a mirror rotating ata known speed. The speed of the mirror 
was determined by comparing, by means of a monochord, the 
pitch of the note produced by the vibrations of the axle in the 


of copper wires 3 millimetres in diameter, suspended on posts 


| about 3 metres above the surface of the earth. The distance 


Renard, who examined the specimen, considers it to be a stony | 


meteorite of chondritic structure. It consists of a whitish 


crystalline paste, from which are detached meteoric iron, troilite, | 


olivine, bronzite, and chondroi. An examination of the struc- 
ture and the chemical composition of this aerolite is now being 
made in the laboratory of the University of Gand. 


THE publication of Herr Giatke’s theory of the moult in birds, 
in his work on Heligoland, seems to have induced other 
ornithologists, both in Europe and America, to turn their 
attention to this difficult subject. Mr. Witmer Stone has put 
forward his views ‘‘ on the moulting of birds,” in a communica- 
tion made to the Academy of Natural Sciences of Philadelphia 
in January last. He has come to the conclusion that the annual 
moult at the close of the breeding season is a physiological 
necessity, and is common to all birds ; whereas the spring moult 


and striking changes of plumage effected by abrasion are not | \”. : = : F 
physiological necessities, but depend in extent upon the height | hill, and is equipped with the best patterns of anemometers, in 


of development of colouration in the adult plumage, and do not 


necessarily | lation to the systemati ition of the | 
species. ‘Githe (adopted | parison are fully described ; very useful results were obtained, to 


Bowdler Sharpe) that feathers can actuaily change their colour 
without moult, unless it be by abrasion or bleaching. “Mr. 
Sione gives us a large number of useful notes on the smaller 
land-birds of Eastern North America, based on his own 
observations. 

A PAPER in the current number of the Annales de Chimie et 
de Physique gives the results of some recent determinations of 
the specific heat of boron, made by MM. Moissan and Gautier. 
Amorphous boron was used, and the specific heat measured by 
means of Bunsen’s ice calorimeter. The boron was heated to 
three temperatures : 100°, 180°, and 230° C. The values for 
the atomic heat obtained at 50°, 146°, and 213° are 3°374, 4°153, 
and 4°766. By interpolation it is found that at a temperature of 
about goo” C. the atomic heat of boron would be 6°4, but the 
authors have made no attempts to make measurements at 
temperatures over 230°. 

SINCE it has been shown that the velocity of propagation of 
an electro-magnetic disturbance in a dielectric is the same as 
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between each of the outgoing wires and the corresponding 
return, which was in the same vertical plane, was 80 cm., 
while the two circuits were at a distance of 40 cm. from each 
other. The mean of five sets of measurements gave 296,400 
kilometres per second as the velocity of the disturbance, while 
three others in which the distance traversed was nearly twice as 
great, z.e. 1821 metres, gave 298,000 kilometres per second, 


| The author considers that each individual measurement is 


probably correct to within I part in 100, 


THE Annals of the Astronomical Observatory of Harvard 
College, vol. xl. part iv., contain an important appendix by 
Mr. S. P. Fergusson, upon anemometer comparisons made at 
Mr. Rotch’s Observatory at Blue Hill, Massachusetts, in the 
years 1892-94. The object of the investigation was to determine 
the mean differences between anemometers used as standards in 
different countries, and to compare the results of recent whirling- 
machine experiments. The observatory in question is admir- 
ably adapted for the purpose, being situated upon an isolated 


addition to which some instruments were supplied from other 
places for comparison. The anemometers, and method of com- 


which, however, we can only briefly allude here. The experi- 
ments show conclusively that the smaller anemometers are the 
most sensitive to sudden variations in velocity, the ratio of sen- 
sitiveness being nearly proportional to the size, in instruments of 
the same type. The fan anemometers are much more sensitive 
than the cup anemometers, and are therefore the most efficient 
for recording gusty winds ; the Robinson pattern instruments, 
mostly used in this country, are least efficient in this sense, but 
they possess undoubted advantages for recording mean velocities, 
Dines’ pressure tube anemometer was found to be an excellent 
instrument, especially for indicating maximum velocities. The 
comparisons clearly show the need of some standard form of 
anemometer, to which all observations heretofore made can 
be reduced. 


THE results of much patient observation are recorded in 
Bulletins 129 and 130 of the Michigan Agricultural Experiment 
Station, which relate to fruit culture. Numerous varieties of 
fruits, embracing 156 of strawberries, 53 of raspberries, 30 of 
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blackberries, 44 of currants and gooseberries, 63 of cherries, 191 
of peaches, 72 of plums, 37 of pears, 101 of apples, besides 
quinces, apricots, nectarines, mulberries, and others, were 
separately grown. Cultural notes were periodically written, 
whilst quality, vigour, and productiveness were numerically 
estimated according to-a fixed scale. In every case, the weight 
of an average specimen of the fruit is tabulated, the information 
thus conveyed being regarded as preferable to a record of the 
size, and at the same time more easily and accurately acquired. 
The difficulties of nomenclature and synonymy are somewhat 
lessened by a strict following of the rules of pomology, as for- 
mulated by the American Pomological Society and the National 
Division of Pomology, and every effort is made to avoid am- 
biguity. Notes on insects and other pests—such, for example, 
as the currant eelworm, WMematus ventricosus—are added where- 
ever necessary, and the useful effects of sulphate of copper 
sprayed as an insectide are referred to. The Audletién should 
be of great practical value to the cultivators of Michigan, a 
State the climate of which especially fits it for profitable fruit- 
growing. 


Mr. Davip FLANERY, of Memphis, Tenn., U.S.A., writes 
that on January ta last, ‘* while looking for certain stars in the 
east at 5°45 a.m., suddenly a great light shone behind and to the 
left of me, and after studying a moment to determine whether 
it was a flash from the trolley, or some other common occurrence, 
I turned around to the west, and looking up beheld a body of 
grey nebulous matter, such apparently as the Milky Way is made 
up of, slowly disappearing from view. It lasted a full minute, 
and without moving in any direction faded away. I heard no 
noise as of an explosion, but the light and the apparent smoke 
which had the form J plainly indicated that an immense meteor 
had fallen or had been consumed. The locality of the 
phenomenon was on the borders of the Great Bear, Ursa Major, 
and the Little Lion, Leo Minor, and around the two bright 
stars Lambda and Mu, which mark the hind feet of the Bear.” 


THE phenomenal Eichener Lake in the Grand Duchy of 
Baden, which has the peculiarity of appearing and disappearing 
at uncertain periods, has recently again made its appearance 
after a lapse of time. 


Ir will be fifty years next October since the first application 
of ether in surgical operations took place ; and in honour of this 
scientific jubilee, Prof. C. Binz, of Bonn, has recently published 
in Richard Fleischer’s Deutsche Revue a valuable historical 
sketch of the successive stages through which that beneficial 
discovery has gone in various countries. 


Messrs. WILLIAM WESLEY AND SON have just issued a 
valuable catalogue (No. 125) of works on zoology. Scientific 
men and institutions on the look-out for standard zoological 
books and papers will find the catalogue well worth consulta- 
tion. 


THE Report of the Berlin branch of the German Meteorological 
Society for the current year contains, as usual, an interesting 
investigation into the climate of that city, by Prof. G. Hellmann, 
the Vice-President. The subject this year is the publication and 
discussion of the daily mean temperatures, and extreme values 
for the last forty-eight years. 


THE additions to the Zoological Society’s Gardens during the 
past week include an Egyptian Jerboa (Dipus @egyplius) from 
Algeria, presented by Mr. F. J. Pringner; a Polecat (Mustela 


putorius) from Worcestershire, presented by Mr. F. D. Lea 


Smith; an Alexandra Parrakeet (Po/ytelis alexandre) from 
Australia, presented by Mr. W. Pritchard Morgan, M.P.; a 
Natal Python (Python sebe, var. natalensis), five Hoary Snakes 
(Coronella cana), a Rhomb-marked Snake (Psammophylax 
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rhombeatus), a Cape Bucephalus (Bucephalus capensis), fiye 
Puff Adders (V2fera artetans) from South Africa, presented by 
Mr. J. E. Matcham; a Brown Mouse Lemur (Chérogaleus 
milit) from Madagascar, three Red Kangaroos (MJacropus rufus, 
6 6 ?), four Black Wallaroos (A/acropus robustus, 4 3), an 
Alexandra Parrakeet (Polytelis alexandre) from Australia, a 
Hamadryad (Ofhiophagus elaps) from India, deposited ; two 
Common Sheldrakes ( Zadorna vu/panser), European, purchased, 

ErRAtUM.—In Prof. J. J. Thomson’s article on Réntgen 
rays, p. 582, col. 2, line 5, for 4 x 107% centimetres, read 4 x 107 
centimetres, 


OUR ASTRONOMICAL COLUMN. 

THE SpecTRUM OF Mira.—During the recent maximum of 
Mira Ceti, Prof. Wilsing was fortunate enough to obtain eleven 
photographs of the spectrum (Sz¢z. Akad. Wess., Berlin, March 
26, 1896). The photographs are evidently very similar to those 
obtained by Prof. Pickering some years ago, hydrogen being 
represented by broad bright lines. The absence of the hydrogen 
line He, which falls very near a broad line of calcium, is again 
very striking, and the simplest explanation of this fact is to sup- 
pose that the hydrogen light at that wave-length is absorbed by 
calcium vapour. This necessitates the supposition that there is 
a cooler layer of calciunt outside the incandescent hydrogen, but 
the high atomic weight of calcium cautions us to regard this 
hypothesis as merely provisional. There is no certain evidence 
at present as to whether the hydrogen lines appear in the spec- 
trum except about the time of maximum, and the Potsdam 
instruments are not of sufficient aperture to permit such an 
investigation to be made. 

It is stated that there are no bright lines other than those of 
hydrogen, although there are parts of the spectrum (especially 
about wave-lengths 3894, 3906, and 4350) which give the im- 
pression of bright lines. The latter appearances are regarded 
simply as regions in which the continuous spectrum is thrown 
into relief by the absence of dark lines; similar effects, but not 
so marked, are said to be seen in the solar spectrum. 

With the exception of the bright lines of hydrogen, the spec- 
trum of Mira shows a nearly perfect agreement with that of the 
sun in the region more refrangible than Hy, while on the less 
refrangible side of this line the spectrum is characterised by dark 
flutings fading towards the red. 

There is probably a slight displacement of the bright lines 
towards the less refrangible sides of their true positions, but the 
photographs are on too small a scale to permit any exact deter- 
mination of the velocity in the line of sight. There is no sug- 
gestion of a doubling of the hydrogen lines such as is seen in the 
case of 8 Lyrzx, but the occurrence of a strong dark line along- 
side H¢ reminds one of the appearance ot this line in B Lyre. 

The paper concludes with a table of wave-lengths, extending 
from A 3772 to A 4755. 

Comer Swirt, 1896.—The comet observed by Swift on April 
13 is a new one, and from its position on April 16, 19, and 20, 
Dr. R. Schorr has derived the following elements and ephemeris 
for Berlin midnight :— 

T = 1896 April 17.51 Berlin mean time. 


8 = 177° 55’; 1896°0 

55° 15° 

logy = 9°7515 
R.A. Decl. Bright- 
m ness. 
Apriljo .. 3 18 ~~... +51 55 «... 0°72 
May 2 .. +55 22 ... 0°63 


The unit of brightness is that on April 16. The comet will be 
very near to y Persei on May 2. . 

This comet is now well placed for observation, and being 
circumpolar can be seen practically all night. | Observations 
made at South Kensington by Mr. Shackleton, on the 28th 
inst., show that it is so bright that it can be seen with an oper 
glass. The comet has a well-marked nucleus and a slight tail. 
Spectrum observations and measures made with a small 3-pris™ 
spectroscope, collimator 6-inch, showed three bright bands, but 
practically no continuous spectrum. Comparison was made wit 
a spirit flame, and the carbon bands were seen to be identica! 
with the bright bands of the comet, the one at A 516 being 
especially bright. 
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RECENT WORK WITH RONTGEN RAYS. 
I’ our last week’s number, Prof. J. J. Thomson brought | 

together and discussed observations of prime importance | 
selected from the mass of material recently published on Rontgen 
rays. Asa supplement to this, and in continuation of the 
general summaries which have already appeared in NATURE, we 
present the following notes on papers and communications 
received during the past few days. 

Prof. Oliver Lodge has sent us the following announcement, 
dated April 20. 

«*Tt has been asserted that the action of X-rays on a film isa 
photographic one, depending on the fluorescence of the glass 
backing. The truth is that a film on a ferrotype plate is just 
about as rapid as a similar film on glass. Thick films are much 
better than thin. It may be further interesting to state that if 
the platinum disk on w hich the kathode rays inside the bulb are 
converged is connected to the kathode, it fails to act as a source ; 
if it be insulated, it acts fairly ; while if it is connected to the 
anode, it constitutes a vigorous source.” 

It will be remembered that Prof. Réntgen found that “ films | 
can receive the impression as well as ordinary dry plates” 
(NATURE, January 23, p. 274), but he was doubtful whether the 
photographic effect was secondary or not. 

From a number of papers dealing with various properties | 
of Réntgen’s rays, we learn that Herren V. Novak and 
O. Sule (Prague) have observed the relative opacity for 
X-rays of different substances, both simple and compound 
(Zeitschrift fiir Phystkalische Chemie, xix. 3). They conclude 
that the absorbing powers of the chemical element depend 
on their atomic weight alone, and that the absorbing power 
of a compound depends only on the atomic weights of the 
elements of which it consists, and not on the complexity of its 
molecules. It seems probable that the average atomic weight of 
a compound affords an index of its absorbing power. In 
the Jenatsche Zeitschrift fiir Naturwissenschaft, Dr. A. Winkel- 
mann and Dr. R. Straubel (Jena) have investigated the refrac- 
tion of Réntgen rays, and by using prisms of various metals, 
obtain in each case a value of about 1 : 0°0038 referred to air. 
They also have measured the reflection produced by a sheet of 
tinfoil, and the relative transparency of different kinds of glass 
to Réntgen radiations. All glasses made with lead are found to 
be comparatively opaque. The same writers have experimented 
on the action of fluor-spar in intensifying the actinic effects of 
X-rays, and have found that the best results are obtainable with 
a coarse powder of the fluor-spar ; finer powders producing a 
less marked effect. This effect is due to fluorescence, the spar 
emitting radiations whose index of refraction is about 1°48; 
indicating a wave-length of 219x 107°, The March number 
of the Att? della Reale Accademia det Linceé contains two 
papers, one by Signor Augusto Righi, and the other a joint 
paper by Drs. A. Fontana and A. Umani (Rome), both 
of which deal with the effect of Réntgen rays in stopping 
the action of Crookes’ radiometer. The effect is found to be 
purely electrostatical, and to be due to the electrification of the 
glass bulb containing the radiometer ; when the bulb is wetted, 
or electrification prevented by the interposition of a conducting 
screen, the radiation from a Crookes’ tube does not affect the 
radiometer in any way whatever. 

Mr. A. W. Isenthal has sent us the following letter, @ Aropos 
of Winkelmann and Straubel’s paper. He says :—‘‘ It may be 
of interest to your readers to learn that, within the last few 
weeks, Prof. Dr. Winkelmann and Dr. Straubel, of Jena 
University, have been successful in reducing the exposure re- 
quired for the production of radiograms to a few seconds only. 
Acting on the few directions given, I have made a few prelim- 
inary trials, the result of which is very promising. By simply 
backing the sensitive plate with a most inexpensive material, I 
have obtained fair negatives of the finger-bones in about ten | 
seconds, using only a 3-inch spark. As the rays in this method | 
have first to pass through the glass of the sensitive plate, there | 
1s a probability of still further reducing the necessary exposure | 
by substituting sensitive films (on celluloid) for the ordinary 
photographic plate.” 

With reference to the use of fluorescent screens in reducing 
the time of exposure, we have received the following letter from 
Dr. H. Van Heurck, of the Botanical Gardens, Antwerp, 
through Dr. Wynne E. Baxter :— 

“T notice in your issue of April 16, that Messrs. L. 
Bleekrode and J. William Gifford announce that they have been 
able to reduce the time of exposure in radiography by the use of 


NO. 1383, VOL. 53] 


a fluorescent screen. Mr. Basilewski communicated the same 
fact to the Paris Académie des Sciences on March 23 last. 
Allow me, however, to lay claim to priority in this application 
of fluorescent screens, as the same was announced by me in 
various Antwerp journals -on March 8, and again on the 12th of 
that month, in the Aznales (Belges) de Pharmacie, an extract 
from which, in pamphlet form, I send herewith. You will also 
find described therein a chemical substance, viz. a newly-dis- 
covered double fluoride of uranyl and ammonium, with which 
screens can be made, at a nominal cost, of a luminosity and of a 
clearness superior to that of any screen now known to exist.” 
The combination of a fluorescent screen with a photographic 
plate was one to which every worker with R6ntgen rays 
would naturally be led. Prof. M. L. Pupin gave a description 
of the combination before the New York Academy of Sciences 
on March 2. At a meeting of the Academy on April 6, reported 
in Scéence of April 10, he described an arrangement of apparatus 
by means of which it was found possible to produce very strong 
photographic effects, ‘‘ but not sufficiently strong for penetration 
through the thigh and the trunk of the human body at reason- 
ably short exposures and at long enough distances from the tube 
to obtain the desirable clearness in the pictures of these massive 
parts. A completely successful application of Réntgen’s beauti- 
ful discovery to surgery depends for the present on a successful 
solution of the problem: just mentioned. I have obtained one 
satisfactory solution with the method which I first described 
before the Academy on March 2. It consists in placing in con- 


| tact with the photographic plate a fluorescent screen, and thus 


transforming most of the Réntgen radiance into visible light 
before it reaches the sensitive film. Photographs of the hand 
were thus obtained at a distance of twenty-five feet from the tube 
with an exposure of half an hour. At the distance of four inches 
the hand can be photographed by an exposure of a few seconds. 
It was in this manner only that I succeeded in photographing on 
a single plate the whole chest, shoulders, and neck of my 
assistant, with an exposure of seventy minutes and at a distance 
of three feet between the plate and the tube. The collar-button 
and the buttons and clasps of the trousers and the vest show very 
strongly through the ribs and the spinal column. This result 
seems to prove beyond all reasonable doubt the applicability of 
radiography to a much larger field in surgery than was expected 
a few weeks ago.” 

A communication on the same branch of the subject has been 
received from Mr. A. A. C. Swinton, under date April 22. We 
print his letter in full. 

“*The chemical action of the Réntgen rays upon a photo- 
graphic film may be either a direct action or may be a secondary 
effect, due to the fluorescence produced in the support, or in 
the gelatine and silver bromide of the film itself. Be this as it 
may, the fact that an ordinary photographic film supported on 
celluloid is almost completely transparent to the rays, as may 
easily be proved with a cryptoscope, and also the fact that it is 
possible to simultaneously impress many super-imposed films, 
show that only a very small fraction of the energy in the rays is 
utilised under ordinary circumstances. 

** As long ago as January 30, in some remarks that I made at 
the close of Mr. Porter’s demonstration at University College, 
I suggested as a means of more completely utilising the energy 
in the rays, and thereby shortening the necessary exposure, the 
use of suitable fluorescent material applied either in the form of 
a screen behind the photographic film, or introduced into the 
substance of the film itself. 

**Since I first made this suggestion, I have tried numerous 
experiments in the direction indicated. These were at first un- 
successful owing to the screens used not having been properly 
prepared. Some weeks ago, however, on renewing the experi- 
ments with a screen thickly coated with potassium platino- 
cyanide and gum, placed behind a celluloid photographic film, I 
obtained conclusive evidence that by this means the necessary 
exposure could be greatly shortened, and that in a less degree 
the same result could be accomplished by the employment of a 
screen thickly covered with powdered fluor-spar. 

** The chief objection to this method lies in the fact that it is 
very difficult to avoid granular results. Unless the fluorescent 
material be in a very fairly divided condition, its grain shows 
distinctly and mars the detail of the finished picture. The 
platino-cyanide does not work so efficiently when finely powdered 
as when in moderately coarse crystals, but good results can be 
obtained by thickly coating a thin celluloid film with an emulsion 
of this salt ground to fine powder in collodion, and using the 
screen so prepared with its celluloid surface in contact with the 
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sensitive surface of the photographic film. I have obtained 


occasionally happen that a permanent record is desirable of 


considerably better results with a finely ground sample of | what must be done almost instantaneously. That point I think 


tungstate of calcium, prepared for me by Messrs. Hopkin and 
Williams. This may be used either in loose powder or made 
up with gum into a paste and dried, 

‘* With this substance it is easy to obtain sharp and fully- 
exposed negatives of the hand in from five to ten seconds with 
a moderately excited tube, with which, with ordinary arrange- 
ments, one to two minutes’ exposure would be necessary. 

**T have also tried some special plates prepared for me by 
Messrs. Marion, into the sensitive emulsion of which fluorescent 
substances such as powdered fluor-spar and calcium tungstate 
were introduced before application to the glass. Though the 
results so far obtained by this method are not very satisfactory 
owing to granularity, the presence of the fluorescent substance 
in the photographic film appears undoubtedly to increase its 
sensitiveness to the rays. 

** There is a wide field for further research on the lines above 
indicated, both with regard to suitable fluorescent substances 
and the best method for their application.” 

A paper by Dr. Ferdinando Giazzi, of the Regio Istituto Tecnico, 
Perugia, is of importance in this connection, and the following 
translation of it, by Mr. G. H. Baillie, will be useful to chemists 
who are preparing fluorescent salts for use with Rontgen rays : 

‘* Some days ago Prof. Ruata called my attention to the tele- 
gram sent by Edison to Lord Kelvin, and published in NATURE, 
according to which calcium tungstate, when suitably crystallised, 
showed fluorescent phenomena under the action of X-rays in a 
far more marked degree than barium platino-cyanide. 

‘*T immediately consulted Prof. Bellucci, who informed me 
that calcium tungstate could be easily obtained from either sodium 
tungstate or tungstic acid, two commercial products selling at a 
low price. Having obtained these from the firm of Bonavia of 
Bologna, I set to work and produced some calcium tungstate, 
but in an amorphous form, which was, as far as I could test with 
the coil at my disposal, insensible to X-rays. I shall not 
describe all the attempts I made by wet and dry processes to 
obtain the salt in the desired form. I merely say that I never 
have dealt with a body so intractable. The following is the 
process I finally adopted in preparing it for surgical purposes. I 
treated a dilute aqueous solution of sodium tungstate with a 
solution of calcium chloride, given to me by my colleague Prof. 
Corneliani ; I thoroughly washed the resulting pure white pre- 
cipitate, and dried it at a gentle heat ina porcelain capsule. Next 
I made a small hole in a piece of fresh retort-carbon, and filled 
it with the precipitate, which I fused and boiled by means of a 
small flame from an oxyhydrogen blowpipe. After boiling for 
some seconds (at a bright white heat), I gradually removed the 
substance from the hottest parts of the flame, so that solidifica- 
tion took place only after a few minutes. In this way I obtained 
five globules of calcium tungstate of the required structure. I 
powdered them in an iron mortar and sifted the powder on to a 
gummed card, which I exposed in the camera to Rontgen rays. 
The result was most striking ; I saw at once the shadow of the 
skeleton of my hand more clearly than I ever have with other 
preparations. A surgeon with this product, good Crookes’ tubes. 
a large coil, and an apparatus such as I have arranged, could 
certainly dispense with the tedious process of photography. 

‘* T publish this note for the assistance of those who perchance 
have not yet succeeded in preparing the invaluable tungstate in 
the desired form.” 

So far as the utility of the method of reducing exposure 
by means of fluorescent screens is concerned, the advantage 
gained must be understood only in a comparative sense. Some 
Investigators obtain excellent results without the use of the 
screen in less time than others with a screen. Dr. John Macin- 
tyre, who has sent us several communications previously upon 
his work with Réntgen rays, has something to say about the 
reduction of exposure by screens, in a letter just received. He 
remarks : 

‘* The object of this note is not to minimise the importance of 
any aid which the physicist may place in the hand of the 
surgeon. I have been aware of this new method, but my 
experience in practice has not encouraged me meantime to 
pursue it largely, because of want of time in developing what I 
consider of greater importance, viz. a better Crookes’ tube. In 
surgery what we require may be divided into two parts: (1) 
rapid views of objects, and (2) permanent records. In practice 
we must have for the former not photographs but direct vision, 


and for the second, of course, rapid exposures. Now it may 
| 
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ought to be reached ere long. 

‘* Some weeks ago I recorded a photo of the elbow-joint in 
1} minutes, and that at a time when we did not understand the 
tubes as well as now. Since then I have obtained records of 
metallic objects in half a second, and the bones of the hand in 
six seconds, without the aid of fluorescent screens. What we desire 
most, however, in practice is a better Crookes’ tube for fluorescent 
screens in direct vision. At present I go while the tube is being 
exhausted, and test the result before it is taken off the pump. 
When I am examining an object with the screen, or about to 
photograph, I heat the tube and keep the current passing 
through until the maximum effect is obtained. I have now seep 
by this means the different bones of the extremities and joints; 
moreover, I have no difficulty in seeing through the body itself, 
The spine ribs, sternum, clavicle and scapula can be seen ; and 
I have shown to several medical men the shadow of a coin in 
the gullet (impacted for six months), opposite the fourth dorsal 
vertebra. Foreign bodies in the extremities are, as a rule, 
easily seen. 

‘* For the examination of the cavities inside the head, e.g. th 
antrum, or mouth, or pharynx, also the teeth, I now place fluor: 
escent screens in the mouth, and the Crookes’ tube outside, either 
above or below the level of the buccal cavity as required, and 
sharp images are thus obtained on the screen of not only foreign 
bodies, but also of the bones of the face, and roots of the teeth 
as well. 

**Other tissues than the bones are now yielding. I have 
photographed the side of the neck, and shown the tongue, 
hyoid bone, the pharygeal cavity, cartilages of larynx and 
trachea of the living adult subject. 

** At present we cannot afford to ignore any aid, and hence 
we are glad to have such hints as the fluorescent screens in 
photography ; but it is not unlikely that all such will be more 
or less dispensed with as a better source of the X-rays is 
obtained, viz. a still better Crookes’ tube.” 

Since the above was written, and in consideration of the 
question at issue, Dr. Macintyre informs us that he has made a 
further series of experiments on the question of rapid exposures. 
The tube used was one of the now well-known ordinary focus 
tubes, made in Glasgow. He has obtained a well-defined 
image of metallic objects, and distinct, though faint, image of 
the bones of the fingers with one flash of the Crookes’ tube, 
produced by a single vibration of the mercury interrupter, a large 
coil giving an eleven-inch spark, and, of course, without using 
any fluorescent screen. What the extent of the time of ex- 
posure was cannot be said, but he describes it as an unknown, 
unmeasured, small fraction of a second. In another experiment 
he was able to obtain a distinct image of the bones of the fore- 
arm with sixty similar flashes of the tube. 

Prof. O. N. Rood found indications of reflection of Rontgen 
rays from a platinum surface on March 9, and on March 13, 
after an exposure of ten hours, he obtained a good negative, 
capable of furnishing prints, of a piece of iron wire netting 
reflected from a sheet of ordinary platinum foil and through a 
plate of aluminum (Sczence, March 27). The conclusion he 
arrived at from inspection of the image was that ‘‘ in the act 
of reflection from a metallic surface the Rontgen rays behave 
like ordinary light.” Experiments made to ascertain the per- 
centage of the rays reflected, indicated that platinum foil reflected 
the 1/26oth part of the X-rays incident on it at an angle of 45° 

Upon the question of reflection and refraction of Rontgen 
radiance, Prof. Pupin pointed out in his paper read before the 
New York Academy of Science, on April 6, that it was dis- 
cussed by Prof. Rontgen in Sections 7 and 8 of his origina 
essay. Neither by photography nor by the fluorescent screen 
could Prof. Roéntgen detect an appreciable refraction with cer- 
tainty. A reflection from metallic surfaces in the immediate 
vicinity of a photographic film was detected, ‘‘ but,” translating 
Réntgen’s own words, ‘‘if we connect these facts with the 
observation that powders are quite as transparent as solid bodies, 
and that, moreover, bodies with rough surfaces are, in regard to 
the transmission of X-rays, as well as in the experiment just de- 
scribed, the same as polished bodies, one comes to the con- 
clusion that regular reflection, as already stated, does not exist, 
but that the bodies behave to the X-rays as muddy media do 
to light.” ‘* In face of these observations,” continues Prof. Pupin, 
** Prof. Rood’s and Mr. Tesla’s experiments must be interpreted 


as a confirmation of Prof. Réntgen’s results, and not as @ 
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demonstration of the existence of a regular reflection. Mr. 
Tesla infers regular reflection from his theory of bombardment. 
His experimental method is the same as that of Prof Rood ; 
that is, he places a reflecting plate at an angle of forty-five 
degrees to the direct ray, and then places the photographic plate 
at right angles to the direction in which the reflected ray should 
pass if regular reflection existed. On account of the greater 
power of his apparatus, his time of exposure was one hour, 
whereas that of Prof. Rood was ten hours. It is evident, how- 
ever, that an effect upon the photographic plate does not prove 
the existence of regular reflection.” 

In his own experiments on reflection, Prof. Pupin aimed at 
getting rid of the photographic plate and substituting the fluor- 
escent screen in its place. 

He concludes as follows :—‘‘ These experiments prove beyond 
all reasonable doubt that the Réntgen radiance is diffiusely scat- 
tered through bodies, gases not excepted. We may call it diffuse 
reflection, if we choose, provided that we do not imply, thereby, 
that we must necessarily assume an internal inter-molecular 
regular reflection, in order to explain the phenomenon. For if 
a puff of smoke be forced through a pile of wood, some of it 
will come out pretty well scattered, although we cannot speak 
here of a reflection in the ordinary sense, but rather of deflec- 
tion, reserving the term ‘ reflection’ for those particular cases in 
which the angle of incidence is equal to the angle of deflection. 
It might turn out, for instance, that the X-rays are due to a 
circulating motion of ether, and that the stream lines are 
deflected and diffusely scattered within the molecular interstices 
of ponderable substances. Appearances seem to speak more 
in favour of this view than in favour of a wave motion 
of ether. The diffuse scattering of the Réntgen radiance 
by bodies placed in its path may be also described by 
saying that every substance when subjected to the action 
of the X-rays becomes a radiator of these rays. . . . The fact 
that opaque bodies, like metals, are less effective in produc- 
ing this secondary ragiation, leads to the conclusion that there 
is in these bodies an internal dissipation of the Réntgen radiance 
much greater than in the case of transparent dielectric sub- 
stances. A properly constructed bolometer should give us much 
information on this point, and it is my intention to take up this 
subject as soon as time and facilities will permit. These diffu- 
sion effects, which are present even in air, bring the Réntgen 
radiance into still closer resemblance to the principal features of 
the kathode rays which were studied by Prof. Lenard. The 
difference in their behaviour towards magnetic force is still to be 
explained. Is it not possible that this magnetic effect in air is 
masked by the diffuse scattering of the X-rays ?” 

Our American correspondent says :—‘‘ Tesla has found that 
the X-rays are reflected from certain metals tested in the same 
order as in Volta’s electric contact series in air. Zinc reflects 
3 per cent. at an angle of 45°. Below it stand lead and tin, but his 
observations do not yet show which reflects more highly. Below 
these in order come copper and iron about the same, then silver. 
His first observations led him to infer that magnesium would 
reflect still more than zinc, and sodium most of all. Subse 
quent experiment has verified the conjecture as to magnesium ; 
but sodium has not yet been tested. By availing himself 
of the reflection from a zinc cone, he has taken a_ picture 
of the ribs of an assistant at a distance of four feet from the 
vacuum tube, and with an exposure of forty minutes. His ap- 
paratus is so constructed that the bulb or bulbs are at the large 
end of the cone, and the subject at the small end, where the rays 
are concentrated. The cone or funnel is constructed at an angle 
less than 30°, so that the incident rays are reflected more than 
3 per cent; and especially more the small end of the funnel 
the rays approach within a very few degrees of parallelism with 
the reflecting zinc. Prof. Tesla thinks the theory that the X-rays 
consist of streams of radiant matter, is confirmed by these 
results, He has not yet been able to detect any refraction of the 
X-rays.” 

In the summary of work done in connection with Réntgen 
rays (page 522), we give an account of experiments made by 
Prof. Joly, which demonstrate the existence of reflection. 

“In confirmation of these experiments,” writes Mr. Alfred W. 
Porter, ‘‘may I point out that a similar phenomenon to that 
described by Prof. Joly has been present on all my skeletal 
radiographs. Immediately surrounding the sharp geometric 
shadow of the flesh of the fingers a black line exists on the 
negative, This is especially noticeable where two fingers overlap 
one another ; the partial shadow cast by one finger preventing the 
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deposit on the plate from becoming so dense as to obscure h 
presence of the black line. I enclose a fosétéve which shows the 
presence of the corresponding white line very clearly. My 
attention was first called to the presence of this line on my 
pictures on january 28, by Mr. John T. Morris, of this College. I 
believe that the prominence of the finger-nails is due to the same 
cause. I have aiso taken graphs of over-lapping wood, metal, 
and ivory objects which exhibit the same phenomena.” 

We have received the prints referred to by Mr. Porter, and 
they entirely bear out his description of the appearance 
presented, 

For some time past Prof. FitzGerald and Mr, Fred. T. 
Trouton, at Trinity College, Dublin, have sought evidence of 
crystalline action, both on transmission and reflection at grazing 
incidence of Réntgen rays. Though so far this has been with- 
out success, we learn that they have-noticed a marked scattering 
of the rays in transmission through some substances. The follow- 
ing arrangement is convenient for showing this. ‘* On a plate 
of lead, which has a slit cut in it, is placed a sheet of, say, solid 
paraffin 2 or 3 m.m. thick, so as to cover one end of the slit ; over 
this is laid a strip of lead—but slightly wider than the slit—so as 
to just entirely cover the slit. No direct radiation then can pass 
from a Crookes’ tube, placed vertically over the slit, toa sensitive 
plate placed behind the lead ; but with a lengthened exposure 
(20 to 30 minutes) with a focus tube, a darkening is found on 
developing at the end where the paraffin is placed. If the 
paraffin be then moved to the centre or other end, so as to 
eliminate accidental effects, on again exposing the darkening 
action is found to follow the paraffin. Some darkening always 
occurs even where there is no solid body. How much of this is 
due to successive reflections from the lead sheet and strip, or 
how much is due to scattering of the rays by air, is not easy 
to say.” 

Mr. Dayton C. Miller has obtained some good results at 
Case School of Applied Science in Cleveland, Ohio, U.S.A., 
but the exposures he finds necessary are longer than those given by 
the foremost workers in Great Britain. The tube used by him is 
spherical in shape, and about five inches in diameter. The coil 
gives a six-inch spark in air, and is excited by a current of about 
sixty watts, obtained from fifteen cells of storage battery. The 
voltage used varies from twelve to twenty. With this apparatus 
and power, Mr. Miller says :— 

‘* The bones of the fingers are distinctly shown with exposures 
of ten seconds, while exposures varying from two to ten minutes 
are regularly used in locating bullets and shot in the hand, and 
in examining injured or deformed hands. An excellent picture 
of a hand and fore-arm, placed diagonally across an 11 * 14 
plate, has been made with twenty minutes’ exposure. The 
entire detail of the lettering and design of an aluminium 
medal has been taken in five minutes. Numerous interesting 
surgical cases of fractured and diseased arm-bones have been 
examined with satisfactory results. Photographs of the chest 
and head have been made with exposures of one hour in each 
case. A surprising amount of detail is visible. The chest 
picture shows the shoulder-joint, the collar-bone, the spinal 
column with its articulations, and a dark streak along its length 
corresponding to the spinal cord, and eight ribs on each side of 
the spine. In the region of the heart the detail is less con- 
spicuous, indicating that the heart is more opaque than the lung 
tissue.” 

Mr. W. L. Goodwin, of the School of Mining, Kingston, 
Canada, has sent us the results of experiments made to deter- 
mine the relative opacities of various substances to Réntgen rays. 
The only details as to the method employed is that the results 
were obtained ‘‘ by photography with a small Crookes’ tube 
similar in shape to a radiometer, but constructed to show the 
revolution of a platinum vane covered on one side with mica.” 
The relative opacities thus determined are as follows :— 


I. SoLips :— 


Transparent ; Paraffin wax, wood charcoal, coke (in part), 
asphalte, albertite, starch, diamonds. 


Fairly transparent: Citric acid, jet, anthracite, amber, natro- 
lite, caustic potash, caustic soda, borax, soda crystals. 


Somewhat transparent: Silicified wood, Epsom salts, ser- 
pentine, staurolite, stilbite, lazulite, Ha(NH,)PO,, cryo- 
lite, Mohr’s salt, analcite, Na,CO,, borax glass, nitre, 
Rochelle salt. 
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Somewhat opague: Mica, tourmaline, wulfenite, axinite, 
spinel, calcite, aragonite, kaolin, NiSO,(NH,).SO,.6H,O, 
NiSO,.K,SO,.6H,O, &c. 

Opaque; Koll sulphur, crystal of rhombic sulphur, fluor- 
spar, topaz, beryl, ruby, quartz, NaCl, chalco-pyrite, 
H,(NH,)AsO,, H,KAsO,, K,FeCyg, K,Cr,O,;, orpiment, 
anhydrite, celestine, barite. 

Sulphuric acid is as opaque as the same thickness of sulphur. 
Water is more opaque than paraffin wax. 

A number of crystals of about the same thickness were photo- 
graphed on the same plate, and an attempt made to judge of 
their relative transparency with a scale from 1 to 10, with the 
following results 

H,KAsO, 
H,(NH,)AsO,... 
NiSO,.(NH,4).SO;.6H,O 
MgSO,. K,SO,.6H,0... 
NiSO,.K,SO,.6H,0O ... 
MgSO,.(NH,),SO4.6H,O 
ZnSO,.(NH4),SO,.6H,O 
CoSO;. K,SO,.6H,O 
CoSO,.(NH,).SO,6H,O 
H,(NH,)PO, ... 
Paraffin wax 


ub PHP DN 
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The different values of arsenic and phosphorus in the iso- 
morphous acid arseniates and phosphates are to be remarked, 

Thin sections of a granite composed principally of quartz and 
feldspar and of a hornblende-gabbro were photographed. In 
both cases the feldspar was found to be distinctly more trans- 
parent than the other constituents. 

Prof. E. Doelter, of Graz, has communicated to the Matur- 
wéssenschaftliche Verein fiir Stetermark some observations 
relating to the opacity of different rocks and minerals for the 
R6ntgen rays, and their use as providing a test of the genuine- 
ness of precious stones. Dr. Doelter finds that (1) the opacity 
does not always increase with the density, although minerals 
having a specific gravity greater than 5 are relatively opaque ; 
(2) the complexity of the chemical constitution of a mineral 
affects its opacity, but no general law of relationship can be 
enunciated ; (3) dimorphous minerals exhibit but slight differ- 
ences in their behaviour with regard to the rays in their different 
forms ; (4) in most crystals, the amount of absorption does not 
depend sensibly on the direction of the incident rays ; (5) all 
minerals naturally fall into about eight well-defined groups, 
according to their opacity, the order being as follows : diamond, 
corundum, talc, quartz, rock-salt, Iceland spar, &c. The 
diamond is ten times as transparent as corundum, and 200 times 
as transparent as tinfoil. 

Mr. W. Ackroyd and Mr. H. B. Knowles have systematically 
examined the opacity of a number of substances for Rontgen 
rays, with a view to determining whether it bears any relation 
to molecular weight (/owrnal of the Society of Dyers and 
Cleaners, April). 

With this view they have compared the isomorphous sulphates, 
RSO,, 7H,O of the eighth group of metals, iron, nickel, and 
cobalt ; the oxides, RO, of some members of the second natural 
group, viz. magnesium, zinc, and mercury; the isomorphous 
oxides, R,O 3, of the metals aluminium, chromium, and iron. 
In each of these series there are presumably similarly shaped 
molecules for comparison, and the disturbing factor is the 
difference of molecular weight. The result of an hour and a half’s 
exposure showed that the alumina was practically transparent, 
the chromium sesquioxide semi-transparent, while the ferric oxide 
was opaque. In other words, the opacity of the substance was 
in some direct relation to the molecular weight. There are here 
marked differences with big jumps in molecular weights. The 
same observation applies to the oxides of magnesium, zinc, and 
mercury. The isomorphous sulphates of iron, nickel, and 
cobalt are extremely interesting, because of the nearness of the 
specific gravity numbers, and also of the molecular weights. 
The iron compound, with lower specific gravity and molecular 
weight, appears to be the least opaque of the three, whiie the 
nickel and cobalt compounds of nearly the same specific gravity 


and molecular weight have approximately the same degree of | 
opacity. The following table correlates these facts with other 


properties :— 
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| | Mole- 
Compound. | Sp. gr.| cular Colour. Roi aviour to 
|weight. untgen rays, 


FeSO,, 7H,O | 1°85 | 278 | Light green ‘Slightlyless opaque 
| than others jp 
this group, 
NiSO,, 7H,O | 1°95 | 280 | Deep green |\ About the same 


CoSO,, 7H,O 1°92 | 281 | Pink .-.| J relative opacity, 


Al,O, ... ...| 4°00 | 103 White ..| Transparent. 
r,O, ... 4°99 | 153 Green .. Semi-opaque. 
Fe,O, 5°13 | 160 Brown Opaque. 
MgO .| 3°42 40 White ..| Transparent. 
ZnO eee eee) 5°47 | 81 White ... Semi-opaque. 
HgO | 216 Red Opaque. 


The foregoing figures, conclude the authors, demonstrate the 
weakness of an unqualified law of density, as the denser oxide 
of zinc is more transparent than the less dense ferric oxide. But 
they point out that, adopting the legitimate method, which they 
have initiated, of comparing only compounds with kinship, each 
of the above bodies conforms to the law of density as well as 
of molecular weight in relation to opacity. 

Dr. A. Sella and Dt. Q. Majorana (Rend. R. Accad. dei 
Lincet) describe certain experiments on the influence of Réntgen 
rays on the sparks produced by the discharge of an induction 
coil in air. The sparking distance is found to be shortened by 
the Rontgen rays, this effect taking place whenever these rays 
fall on the positive pole. In this respect the phenomenon isthe 
reverse of that obtained by Hertz with ultra-violet light, the 
effect of which is to lengthen the sparking distance whenever it 
falls on the negative pole. The authors found that the simul- 
taneous actions of Réntgen rays and of ultra-violet light could be 
made to neutralise each other by arranging the ccil to givea 
spark of suitable length (in their experiments about 30 mm.) 
When the sparking distance was less, the Hertz effect pre- 
dominated ; when the sparking distance exceeded 30 mm., the 
Rontgen rays had the greater influence. 

Dr. Filippo Campanileand Dr. Emilio Stromei communicate to 
the Rendiconto dell’ Accademia delle Scienze fisiche e matematiche 
(Naples) a note on the phosphorescence and the Réntgen raysin 
Crookes’ and Geissler’s tubes. The conclusions arrived at are as 
follows : (1) When in the circuit of an induction coil, containing 
a Crookes’ tube, a spark is thrown off from the positive pole, the 
phosphorescence of the tube and the efficacy of the Réntgen radia- 
tions are augmented. (2) As the length of the spark increases 
the phosphorescence at first increases to a maximum, and then 
decreases. (3) If, on the other hand, the spark is thrown of 
from the negative pole, the phosphorescence and the Réntgen 
rays are thereby diminished. The same experimenters have 
also succeeded in obtaining Réntgen rays with an ordinary 
Geissler’s tube. These radiations possessed all the characteristics 
of those which emanate from a Crookes’ tube. 

Signor E. Villari, writing in the same journal, considers that 
the phenomena of discharges in tubes seem to indicate the 
existence not only of kathodic but also of anodic rays. While 
the kathodic rays travel in straight lines and produce a negative 
charge wherever they strike the tube, the suggested anodic rays 
diffuse themselves all round the anode, and communicate a 
positive charge to the whole surface of the tube over which they 
are diffused. 

The fundamental character of the new rays has led specu: 
lators to make various surmises as to a possible connection 
between these radiations and the phenomenon of gravitation, 
and two lengthy memoirs have been written on the subject by 
Rudolf Mewes.’ In the second of these the author claims to 
have proved experimentally that gravitation is propagated 
through the ether with the velocity of light. 

Finally, attention may profitably be called in this summary to 
the April number of the Proceedings of the Physical Society. In 
the admirable collection of abstracts of physical papers there 
published, will be found concise descriptions of the scope and 
results of no less than forty papers concerned with Rontgen 
rays. 


1 ** Licht- Electricitats und X-Strahlen ":(pp. 54); Die Fortpflanzung* 
Geschwindigkeit der Schwerkraftstrahlen” (pp. 93). (Berlin: M. Kray®> 
1896.) 
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COLOUR PHOTOGRAPHY. 
HE scientific event of last week was the description and 
demonstration of colour photography given by Prof. 
Lippmann before the Royal Society. On _the occasion of the 
centenary celebrations of the Institute of France last year, Lord 
Kelvin invited Prof. Lippmann to give the Royal Society 
an account of his researches on photography in colours, and last 
Thursday's meeting was the result. The methods employed by 
Prof. Lippmann are well known among men of science, but few 
of the Royal Society were prepared to see such remarkable 
results as those obtained and exhibited by the distinguished 
French physicist. The honour and fine feeling which such visits 
bring to the Society, and the extreme interest aroused, should 
help to make similar occasions of more frequent occurrence. We 
print Prof. Lippmann’s lecture below, and our only regret is 
that it cannot give an at all adequate conception of the striking 
achievement with which it deals. 


The problem of colour photography is as old as photography 
itself. The desire of fixing the colours as weil as the design 
of the beautiful image thrown on the screen of the camera, very 
naturally occurred to the earliest observers. Since the begin- 
ning of this century three distinct solutions of the problem have 
been realised. 

The first solution, not quite a complete one, is founded on the 
peculiar properties of a silver compound, the violet subchloride 
of silver. E. Becquerel (1860) converted the surface of a 
daguerieotype plate into this silver compound, and by projecting 
on it the image of the solar spectrum, and other objects, obtained 
good coloured impressions. Poitevin substituted paper for the 
silver plate as a substratum. No other substance has been 
discovered that can play the part of the subchloride of silver. 
Moreover the image is not fixed, in the photographic sense of 
the word ; that is, the coloured impression is retained for any 
length of time in the dark, but it is blotted out by the action of 
daylight. The reason of it is this: the Becquerel images are 
formed by coloured silver-compounds, which remain sensible to 
light ; so that they are destroyed by the continued action of light, 
in virtue of the same action which gave them birth. Despite 
the numerous experiments made by Becquerel, Poitevin, Zenther, 
and others, no substance has been found that is capable of 
destroying the sensibility of the subchloride for light without at 
the same time destroying its colour. 

The second method for colour photography is an indirect one, 
and may be called the three-colour method. It was invented 
in France by Ch. Cros, and at the same time by M. Ducos du 
Hauron (1869). German authorities claim the priority of the 
idea for Baron Bonstetten. Three separate negatives (colour- 
less) are taken of an object through three coloured screens. 
From these three positives (equally colourless) are made ; and, 
lastly, the colour is supplied to these positives by means of 
aniline dyes or coloured vinks. Thus three coloured mono- 
chromatic positives are obtained, which by superposition give 
a coloured image of the model. In the ingenious process lately 
invented by Prof. Joly, the three negatives, and apparently the 
corresponding three positives, are obtained interwoven on one 
and the same plate. The three-coloured method can give a 
very good approximation to the truth, and has probably a great 
future before it. We may call it, nevertheless, an indirect 
method, since the colours are not generated by the action of 
light, but are later supplied by the application of aniline dyes or 
other pigments. Moreover, the choice of these pigments, as 
well as of the coloured screens through which the negatives 
have been obtained, is in some degree an arbitrary choice. 

The third and latest method by which colour photography has 
been realised is the interferential method, which I published in 
1891, and the results of which I beg to lay before you this 
evening. It gives fixed images, the colours of which are due 
to the direct action of the luminous rays. 

For obtaining coloured photographs by this method, only two 
conditions are to be fulfilled. We want (1) a transparent grain- 
less photegraphic film of any kind, capable of giving a colour- 
less fixed image by the usual means; and (2) we want a 
metallic mirror, placed in immediate contact with the film 
during the time of exposition. 

A mirror is easily formed by means of mercury. The photo- 
graphic plate being first enclosed in a camera-slide, a quantity 
of mercury is allowed to flow in behind the plate from this small 
reservoir, which is connected with the slide by a piece of india- 
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rubber tubing.! The slide is then adapted to the camera, and 
the action of light allowed to take place. After exposure the 
slide is separated from the camera, the mercury reservoir lowered 
so as to allow the mercury to flow back into it; the photo- 
graphic plate is then taken out, developed and fixed. When 
dry, and examined by reflected light, it appears brilliantly 
coloured. 

The sensitive film may be made either of chloride, iodide, or 
bromide of silver, contained in a substratum either of albumen, 
collodion, or gelatine. The corresponding developers, either 
acid oralkaline, have to be applied ; the fixation may be cyanide 
or bromide of potassium. All these processes I have tried with 
success. For instance, the photograph of the electric spectrum 
now projected before your eyes, has been made on a layer of 
gelatino-bromide of silver, developed with amidol, and fixed with 
cyanide of potassium. 

As you see, bright colour photographs may be obtained with- 
out changing the technique of ordinary photography ; the same 
films, developers and fixators have to be employed ; even the 
secondary operations of intensification and of isochromatisation 
are made use of with full success. The presence of the mirror 
behind the film during exposure makes the whole difference. 
From a chemical point of view nothing is changed, the result 
being a deposit of reduced silver left in the film, a brownish, 
colourless deposit. And yet the presence of a mirror during 
exposure causes the colourless deposit to show bright colours. 
Of course we want to know how this is done; we require to 
understand the theory of those colours. 

We all know that colourless soap-water gives brilliant soap- 
bubbles ; the iridescence of mother-of-pearl takes birth in 
colourless carbonate of lime; the gorgeous hues of tropical 
birds are simply reflected from the brownish substance which 
forms the feathers. Newton discovered the theory of these 
phenomena, and subjected them to measurement ; he invented 
for the purpose the experiment called by the name of Newton’s 
rings. Newton showed, as you know, that when two parallel 
reflecting surfaces are separated by a very short interval, and 
illumined by white light, they reflect only one of the coloured 
rays which are the constituents of white light. If, for instance, 
the interval between the reflecting surface is only yy355 of a 
millimetre, violet rays are alone reflected, the rest being 
destroyed by interference ; that is, the two surfaces send back 
two reflected rays whose vibrations interfere with one another, 
so as to destroy every vibration except that which constitutes 
violet light. If the interval between the reflecting surfaces be 
augmented to ;y35,5 Of a millimetre, the destruction of vibration 
takes place for every vibration except that of red light, which 
alone remains visible in this case. 

If we consider now this photograph of the spectrum, and 


| especially the violet end of the image, we find that this is formed 


by a deposit of brown reduced silver. In the case of an 
ordinary photograph, this deposit would simply be a formless 
cloud of metallic particles ; here the cloud has a definite, strati- 
fied form ; it is divided into a number of thin, equidistant strata, 
parallel to the surface of the plate, and ;s%55 of a millimetre 
apart. These act as the reflecting surfaces considered by New- 
ton, and as they are at the proper distances for reflecting violet 
rays, and these alone, they do reflect violet rays. 

The red extremity of the photograph is equally built up of 
strata which act in a like manner; only their distance intervals 
here amount to 7,35, of a millimetre, and that in the proper 
interval for reflecting red light. The intermediate parts of the 
spectral image are built up with intermediate values of the 
interval, and reflect the intermediate parts of the spectrum. 

The appearance of colour is therefore due to the regular 
structure above described, imprinted on the photographic 
deposit. The next question is—How has this very fine, peculiar, 
and adequate structure been produced ? 

It is well known that a ray of light may be considered as a 
regular train of waves propagated through the ether, in the same 
way as waves on the surface of water. The distance between 
two following waves is constant, and termed the wave-length ; 
each sort of radiation, each colour of the spectrum, being 
characteriséd by a particular value of the wave-length. Now, 
when a ray of light falls on a sensitive film, this train of waves 
simply rushes through the film with a velocity of about 300,000 
kilometres per second; it impresses the film more or less 
strongly, but leaves no record of its wave-length, of its particular 

1 The glass of the photographic plate has to be turned towards the ob- 
jective, the film in contact with the metallic mirror. 
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nature or colour, every trace of its passage being swept out of 
form by reason of its swift displacement. The impression 
therefore remains both uniform and colourless. Things change, 
however, as soon as we pour in mercury behind the plates, or 
otherwise provide for a mirror being in contact with it. The 
presence of the mrror changes the propagated waves into 
standing waves. The reflected ray is, namely, thrown back on 
the incident ray, and interferes with its motion, both rays having 
equal and opposite velocities of propagation. The result isa 
set of standing waves—that is, of waves surging up and down 
each ina fixed plane. Each wave impresses the sensitive film 
where it stands, thus producing one of these photographic strata 
above alluded to. The impression is latent, but comes out by 
photographic development. Of course the distance between 
two successive strata is the distance between two neighbouring 
waves ; this, theory shows, is exactly half the wave-length of the 
impressing light. In the case of violet, for instance, the wave- 
length being ;5%55 millimetres, half the wave-length in the above 
quoted distance of ; 5355 millimetres ; this, therefore, is at the 
same time the interval between two standing waves, in the case 
of violet light, the interval between two successive photographic 
strata, and at last it is the interval required to exist, according 
to Newton’s theory, for the said strata reflecting violet rays, 
and making these alone apparent, when illumined by white 
light. 

The colours reflected by the film have the same nature and 
origin as those reflected by soap-bubbles or Newton’s rings ; 
they owe their intensity to the great number of reflecting strata. 
Suppose, for instance, the photographic film to have the thick- 
ness of a sheet of paper (one-tenth of a millimetre), the fabric 
built in it by and for a violet ray is five hundred stories high, the 
total height making up one-tenth of a millimetre. Lord Ray- 
leigh, in 1887, has proved @ frzoré that such a system is specially 
adapted to reflect the corresponding waves of light. 

How are we now to prove that the above theory is really 
applicable to the colour photograph you have seen? How can 
we demonstrate that those bright colours are due not to pigments, 
but to the interference, as in the case of soap-bubbles ? We have 
several ways of proving it. 

First of all, we are not bound to the use of a peculiar chemical 
substance, such as Becquerel’s subchloride of silver ; we obtain 
colours with a variety of chemicals. We can, for instance, 
dispense entirely with the use of a silver salt ; a film of gelatine 
or coagulated albumen impregnated with bichromate of potash, 
then washed with pure water after exposure, gives a very 
brilliant image of the spectrum. 

Secondly, the colours on the plate are visible only in the 
direction of specular reflection. The position of the source by 
which we illumine the photograph being given, we have to put the 
eye in a corresponding position, so as to catch the regularly 
reflected rays. In every other position we see nothing but a 
colourless negative. Now, as you are aware, the colours of 
pigments are seen in any direction. By projecting again a photo- 
graph of the spectrum, and turning it to and fro, I can show you 
that the colours are visible only in one direction. 


Thirdly, if we change the incidence of the illuminating rays, | 


that is, if we look at the plate first in a normal direction, then 
more and more slantingly, we find that the colours change with 
the incidence exactly as they do in the case of soap-bubbles, or 
of Newton’s rings ; they change according to the same law, and 
for the same reasons. The red end of the spectrum turns 
successively to orange, yellow, green, blue, and violet. The 
whole system of colours, the image of the spectrum, is seen to 
move down into the part impressed by the infra-red. This is 
what we expect to happen with interference colours, and what 
again we cannot obtain with pigments. 

Fourthly, if while looking at the film normally, we suffer it to 
absorb moisture—this can be done by breathing repeatedly on 
its surface—we see that the colours again change, but in an 
order opposite to that above described. Here the blue end of 
the spectrum is seen to turn gradually green, yellow, orange, 
red, and finally infra-red, that is, invisible. The spectrum this 
time seems to move up into the ultra-violet part of the improved 
film. By suffering the water to evaporate, the whole image 
moves back into its proper place; this experiment may be 
repeated any number of times. 

The same phenomenon may be obtained with Newton’s 
apparatus, by slowly lifting the lens out of contact with the 
plane surface. The explanation is the same in both cases. The 
gelatine swells up when imbibing moisture. If we consider, for 
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instance, the violet of the spectrum, the small intervals between 
the strata, corresponding to violet rays, gradually swell up to the 
values proper for green, and for red, and for infra-red ; green, 
then red, then infra-red, are therefore successively reflected, 

We will wet this photograph of the spectrum with water, 
project it on the screen, and watch the colours coming back jp 
the order prescribed by theory. 

It is necessary to use a transparent film, since an opaque one, 
such as is commonly in use, would hide the mirror from view ; 
the sensitive substance must be grainless, or, at least, the grains 
must be much finer than the dimensions of the strata they are 
intended to form, and therefore wholly invisible. The pre. 
paration of transparent layers gave me at first much trouble; 
I despaired for years to find a proper method for making them, 
The method, however, is simply thus: if the sensitive substance 
(the silver bromide, for instance) be formed in presence of a 
sufficient quantity of organic matter, such as albumen, gelatine, 
or collodion, it does not appear as a precipitate ; it remains in. 
visible ; it zs formed, but seems to remain dissolved in the 
organic substratum. If, for instance, we prepare a film of 
albumeno-iodide in the usual way, only taking care to lessen 
the proportions of iodide to half per cent. of the albumen, we 
get a perfectly transparent plate,adapted to colour photography. 

We want now to go a step further. It is very well for 
physicists to be contented with working on the spectrum, since 
that contains the elements of every compound colour ; but we 
all desire to be able,to photograph other objects than the 
spectrum—common objects with the most compound colours. 
We have again but to take theory as a guide, and that tells us 
that the same process is able to give us either simple or com- 
pound colours. We have then to take a transparent and 
correctly isochromatised film, expose it with its mercury backing, 
then develop and fix it in the usual way ; the plate, after dry. 
ing, gives a correct coloured image of the objects placed before 
the camera. Only one exposure, only one operation is 
necessary for getting an image with every colour complete. 

A plausible objection was otfered at first to the possibility of 
photographing a mixture of simple colours. The objection was 
this: a ray of violet gives rise toa set of strata separated bya 
given interval; red light produces another set of strata with 
another interval; if both co-exist, the strata formed by the red 
are sure to block out here and there the intervals left between 
the strata formed by the violet. Is it not to be feared that one 
fabric will be blurred out by the other, and the whole effect 
marred? The confusion would be still worse if we consider the 
action of white light, which contains an infinity of simple com- 
ponents ; every interval here is sure to be blocked up. 

Mathematical analysis, however, shows this objection to be 
unfounded ; we have great complexity, but not confusion. 
Every compound ray, both coloured and white, is faithfully 
rendered. As an experimental proof of this, we will project on 
the screen photographs of very different objects, namely, stained- 
glass windows, landscapes from nature, a portrait made from 
life, and vases and flowers. 

That the colours here observed are due to interference, and 
not to the presence of pigments, can be shown in the same way 
as with the spectrum. Here, again, we observe that the colours 
are visible only in the direction of specular reflection, that they 
change with the angle of incidence, that they change and dis- 
appear by wetting, and reappear by drying. Pigments remain 
equally visible and unaltered in colour under every incidence. If 
we attempted to touch up one of our photographs with oil of 
water-colours, the adulterated place would stand out on a colour- 
less background by merely obscuring by diffused light. Its 
therefore impossible either to imitate or touch up a colour 
photograph made by the above described interferential method. 


THE INFLUENCE OF ATMOSPHERIC AND 
OCEANIC CURRENTS UPON TERRESTRIAL 
LATITUDES:.' 

LTHOUGH the following theorem should be implicitly 
contained in the formula for the rotation of a spheroid 
carrying a fluid on its surface, I have nowhere seen it explicitly 
stated. 
Theorem.—Let an unconstrained, rigid sphere, with equal 
moments of inertia, be in a state of free rotation : 
Let this sphere bear on its surface a sheet or sheets of com 
tinuous movable matter : 


4 Reprinted from the 1 stronomical Journal, No. 371, April 6. 
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Let this movable matter be kept in a state of steady motion 
relative to the sphere, by actions and reactions between it and 
the sphere, without the action of any external force : ; 

Let P be the pole of the axis of rotation of the sphere, which 
will also be its momental axis : 

Let ( be the momental axis of the total motions of the 
movable matter relative to the sphere : 

Let I be the moment of inertia of the sphere, and M the 
total moment of momentum of all the movable matter around 
the axis Q: 

Then shall the sphere take such a motion that the pole P, 
while remaining in a fixed direction in space from the centre of 
the sphere, shall move steadily relatively to the matter of the 
sphere around the pole (), with an angular velocity M/I. 

The application of this theorem to the case of the earth 
surrounded by its oceanic and atmospheric envelopes can now 
readily be seen. To obtain the value of M, we may roughly 
estimate the ratio of the moment of. inertia of the earth to 
that of the ocean as 2600, and to that of the atmosphere as 
1,000,000. 

Observations, as discussed by Chandler, and interpreted by 
theory, indicate an annual change in the pole of the earth, 
which would be produced by a primary oscillation back and 
forth through a length of ten feet, or a revolution in a circle 
having a diameter of five feet. The former motion would, 
according to the theorem, be the necessary result of a general 
motion of the oceans on the two sides of the earth, which, at 
the point where the motion was a maximum, would be 2600 
times as great. Approximately this motion would be represented 
by a continuous flow of the central parts of the Pacific ocean 
toward the pole of about 150 feet per day, with a correspond- 
ingly larger motion of the Atlantic in the opposite direction ; 
followed by an opposite oscillation during the other six months. 
If, as may seem very likely, there cannot be so great a differ- 
ential flow as this through Behring Strait, and between the 
American and Asiatic continents, it will be necessary to suppose 
a more rapid flow elsewhere, or a sufficient vortex in the 
currents of the Atlantic and Pacific oceans, Whether the 
currents in these oceans are deep enough to produce the observed 
effect must be left to hydrographers to decide. 

Passing to the atmosphere, the excess of motion through one 
season over that of the other season, to and from the north 
direction, amounting to 4000 miles in six months, or say twenty 
miles per day, would also account for the observed change. In 
these statements respecting the required motions of the earth 
and atmosphere, I have presupposed a motion around an in- 
variable momental axis. If the motions are such that their 
momental axis moves around the earth in the course of a year, 
the required differential motions between the opposite seasons 
would be only half as great. 

In what precedes I have spoken of the earth as a sphere, and 
considered only differential motions. The actual earth being a 
spheroid, the motion of the pole already described would not 
be continuous. The actual effect of oceanic and atmospheric 
currents of a permanent character on the terrestrial spheroid 
would be to displace the mean pole of the earth from its pole of 
figure to such a point of equilibrium that the motion described 
in the theorem would be neutralised by an equal and opposite 
Eulerian motion, due to the ellipticity of the spheroid. The 
actual effect would be a revolution of the terrestrial pole, ac- 
cording to the known laws of rotation, around the central point 
of equilibrium thus fixed in 427 days. Just what the displace- 
ment is can be only a matter of guess-work ; from the known 
magnitude of the ocean currents they might produce a displace- 
ment ranging from ten to twenty feet. 

A brief statement of the character of the theoretical variations 
of the latitude, due to these causes, may not be inappropriate. 
Since the directions of the currents of the air and ocean go 
through an annual period, we should expect a corresponding 
period in the latitude. Since, however, the amount of the 
annual change varies irregularly from year to year, though 
remaining constant in the general mean, the amplitude of the 
annual term should be subject to small variations from time 
to time, while preserving its mean value unchanged from age 
to age. 

On the other hand, the amplitude of the Eulerian motion 
being permanently increased or diminished by every meteoro- 
logical change, may be expected to vary its amplitude in a slow 
and irregular manner from decade to decade. The Eulerian 
motion, having a period of 427 days, ought to be nearly circular, 
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unless the equatorial moments of inertia of the earth differ much 
more than we can suppose probable. The annual motion may 
differ somewhat from a circle, and be somewhat less regular. 
There can be no strictly periodic changes in the latitude but 
these two, but it is quite possible that, owing to secular changes, 
or changes continued through several years, in the currents of 
the ocean and atmosphere, corresponding changes of irregular 
long period may be found in the latitude. 

It will be seen that these conclusions are accordant with 
Chandler’s results as regards the double period, but do not fully 
agree with them in other details. Simon NEWcCOMB, 


THE PAST, PRESENT, AND FUTURE WATER 
SUPPLY OF LONDON.' 


N a discourse to the members of the Royal Institution on the 
subject of the metropolitan water supply nearly thirty years 
ago, I stated that out of every thousand people existing upon 
this planet three lived in London; and, as the population of 
London has, in the meantime, doubtless grown at a more rapid 
rate than that of the rest of the world, it will probably be no 
exaggeration to say that now, out of every thousand people 
alive on this earth, four live in London; and therefore, any 
matter which immediately concerns the health and comfort of 
this vast mass of humanity may well merit our most earnest 
attention. Amongst such matters, that of the supply, in 
sufficient quantity, of palatable and wholesome water, is cer- 
tainly not the least in importance. 

It is not therefore surprising that this subject has received 
much attention from several Royal Commissions—notably from 
the Royal Commission on Water Supply of 1867, presided over 
by the Duke of Richmond; the Royal Commission on River 
Pollution and Domestic Water Supply of Great Britain, presided 
over by the late Sir William Denison, of which I had the honour 
to be a member; and, lastly, that of 1892, of which Lord 
Balfour of Burleigh was the chairman. 

The Royal Institution has, for nearly three-quarters of a 
century, been prominently connected with the investigation and 
improvement of the metropolitan water supply; no less than 
four of our Professors of Chemistry have been successively 
engaged in this work, namely Profs. Brand, Odling, Dewar, 
and myself, whilst three of them have been members of the 
Royal Commissions just mentioned. I may therefore perhaps 
be excused for bringing the subject under your notice again for 
the third time. 

On the present occasion, I propose to consider the subject 
from three points of view, viz. the past, the present, and the 
future ; and, for reasons which will appear hereafter, I shall 
divide the past from the present at, or about, the year 1883, and 
will not go back farther than the year 1828, when Dr. Brand, 
Professor of Chemistry in the Royal Institution, Mr. Telford, the 
celebrated engineer, and Dr. Roget, Secretary of the Royal 
Society, were appointed a Royal Commission to inquire into the 
quality and salubrity of the water supplied to the metropolis. 

The Commissioners made careful examinations and analyses, 
and yeported as follows. ‘‘ We are of opinion that the present 
state of the supply of water to the metropolis is susceptible of, and 
requires, improvement ; that many of the complaints respecting 
the quality of the water are well founded ; and that it ought to be 
derived from other sources than those now resorted to, and 
guarded by such restrictions as shall at all times ensure its 
cleanliness and purity. (At this time the water was pumped 
from the Thames between London Bridge and Battersea.) To 
obtain an effective supply of clear water free from insects and all 
suspended matter, we have taken into consideration various 
plans of filtering the river water through beds of sand and other 
materials, and considering this, on many accounts, as a very 
important object, we are glad to find that it is perfectly possible 
to filter the whole supply, and this within such limits in point of 
expense as that no serious objection can be urged against the 
plan on that score, and with such rapidity as not to interfere 
with the regularity of the service.” 

Before the year 1829, therefore, the river water supplied to 
London was not filtered at all; but after the issue of this report 
the companies set themselves earnestly to work to improve the 
quality of the water by filtration. 


1A discourse delivered by Dr. E. Frankland, D.C.L., LL.D., F.R.S., 
at the Royal Institution on February 21. 
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In the year 1832, and again in 1849, London was severely 
visited by epidemic cholera, and the agency of drinking-water in 
spreading the disease forced itself upon the attention of the 
observant portion of the medical profession. It was Dr. Snowe, 
however, who, in August 1849, first formally enunciated the 
doctrine that drinking-water polluted by choleraic matters is the 
chief mode by which cholera is propagated. 

In every visitation of Asiatic cholera to London, the water 
supply was either altogether unfiltered or imperfectly filtered, 
besides being derived from highly polluted parts of the Thames 
and Lea; and the enormous loss of life, amounting in the 
aggregate to nearly thirty-six thousand people, can only be 
attributed to this cause ; for it has now been satisfactorily proved 
that cholera is, practically, propagated by drinking-water alone ; 
and that efficient filtration is a perfect safeguard against its pro- 
pagation. Moreover, it is most satisfactory to know that, since 
the year 1854, no case of Asiatic cholera in London has been 
traced to the use of fi/tered river water. The first effect of Dr. 
Snowe’s cardinal discovery was the removal of the intakes of 
the river water companies to positions beyond the reach of the 
tide and of the drainage of London. The second was the 
greater attention paid to the efficiency of filtration. 

Such is the verdict in regard to cholera, and the same is true 
of that other water-borne disease typhoid fever. But unlike 
cholera, this disease is disseminated in several other ways, and 
its presence or absence in any locality may .not, of necessity, 
have any connection with drinking-water ; as is strikingly shown 
by the health statistics of Manchester, since the water supply of 
this city, derived as it is from mountain sources, is above all 
suspicion of this kind. These other causes have, during the 
last ten years, been much mitigated in London by various 
sanitary improvements ; whilst, as shown in the diagram on the 
screen, there has been no corresponding mitigation in 
Manchester. There is no evidence whatever that, since the 
year 1869, when typhoid fever appeared for the first time as a 
separate disease in-the Registrar General’s report, it has been 
conveyed by the water supply of the metropolis. 

Although very soon after the year 1856, all the water supplied 
to London was obtained from sources much less exposed to 
drainage pollution, it was still very carelessly filtered. Previous 
to the year 1868 there are no records of the efficiency, or other- 
wise, of the filtration of the metropolitan water supply derived 
from rivers; but at that time, I began to examine these 
waters for turbidity. In that year, out of 84 samples, 7 were 
very turbid, 8 turbid, and 1o slightly turbid ; so that, altogether, 
no less than nearly 30 per cent. of the samples were those of 
inefficiently-filtered water. The metropolitan water supply 
then, up to the year 1868, may be shortly described as derived 
for many years from very impure sources with either no filtration 
at all, or with very imperfect filtration ; and afterwards, when 
the impure sources were abandoned, the supply was still often 
delivered in a very inefficiently-filtered condition. But after the 
establishment of monthly reports, the quality of these waters 
gradually improved in this most important respect down to the 
year 1883, since which time the efficiency of filtration of all the 
river waters supplied to the metropolis has left little to be 
desired. 

What is it, then, that separates the past from the present water 
supply of London? In the first place, there is the change of 
source—I mean the change of the position of the intakes of the 
several companies drawing from the Thames and Lea, and the 
total abandonment of the much-polluted Ravensbourne by the 
Kent Water Company. So long as the water was derived from 
the tidal reaches of the Thames and Lea, receiving the drainage 
of an immense population, the risk of infection from water-borne 
pathogenic organisms could scarcely be otherwise than imminent ; 
for, although we now know effizient filtration to be a perfect 
safeguard, anything short of «‘:ciency must be attended with 
risk in the presence of such ex*rcme pollution. 

Nevertheless, the line of demarcation between the past and 
the present water supply of the metropolis is, in my opinion, to 
be drawn, not when the intakes of the river companies were re- 
moved to positions beyond the possibility of pollution by the 
drainage of London; but, it must be drawn at the time when 
efficient filtration was finally secured and ever since maintained— 
that is to say, in the year 1884. 

The removal of turbidity by sand filtration, however, refers 
only to suspended matter ; but there are sometimes objectionable 
substances in solution, of which organic matter is the most im- 
portant. River water and mountain water, even when efficiently 
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filtered, contains more organic matter than spring or deep-well 
water ; but this is reduced in quantity by storage and especially 
by filtration, although it can perhaps never be brought up to 
the standard of organic purity of spring and deep-well water, 


THE PRESENT WATER SupPLy. 


At present London is supplied with water from four sources : 
the Thames, the Lea, the New River, and deep wells. Of 
these, the deep wells yield, as a rule, the purest water, re- 
quiring no filtration or treatment of any kind before delivery 
for domestic use. The river waters, on the other hand, require 
some kind of treatment before delivery—storage and subsidence 
in reservoirs, and filtration. The water from the Thames is 
abstracted at and beyond Hampton, that from the Lea is taken 
out at two points, viz. at Angel Road near Chingford, by the 
East London Water Company, and above Hertford by the New 
River Company, who convey it to Green Lanes by an open 
conduit twenty-five miles long, called the New River Cut, in 
which it is mixed with a considerable volume of spring and deep- 
well water. 

Hitherto I have spoken of chemical purity, or comparative 
freedom from organic matter, only ; but the spread of diseases, 
such as cholera and typhoid fever, through the agency of drink- 
ing-water, has no connection whatever with the chemical or 
organic purity of the water. These diseases are propagated by 
living organisms of extrefhe minuteness, to which the names 
bacilli, bacteria, microbes, and others have been given ; and 
here comes the important question, how does filtration secure 
immunity from these water-borne diseases. 

To Dr. Koch, of Berlin, we are indebted for the answer to 
this question. By his discovery of a means of isolating and 
counting the number of microbes and their spores in a given 
volume of water, we were, for the first time, put into possession of 
a method by which the condition of water as regards these living 
organisms, before and after filtration, could be determined with 
quantitative exactness. The enormous importance of this in- 
vention, which was first made known and practised in England 
in 1882 by the late Dr. Angus Smith, is evident when it is borne 
in mind that the living organisms, harmful or harmless, contained 
in water are of such extreme minuteness as, practically, to defy 
detection by ordinary microscopical examination. But, although 
the microscope cannot detect with certainty single bacteria or 
their spores, even the naked eye can easily discern towns or 
colonies consisting of thousands, or even millions, of such 
inhabitants. 

Dr. Koch’s method accomplishes at once two things: it 
isolates, in the first place, each individual microbe or germ ; and, 
secondly, places it in conditions favourable for its multiplication, 
which takes place with such amazing rapidity that even in a few 
hours, or at most in two or three days, each organism will have 
created around itself a visible colony of innumerable members— 
a town, in fact, comparable to London itself for population. By 
operating upon a known volume of water, such as a cubic centi- 
metre, for instance, the number of separate organisms or their 
spores in a given volume of the water under investigation can 
thus be determined. et. 

In order to ascertain the effect of filtration upon the bacterial 
quality of the water, it is absolutely necessary that the sample 
should be taken immediately after it has passed through the sand 
filters ; for, if it be obtained from the delivery mains in town— 
that is to say, after the water has passed through many miles of 
pipes—the rapid multiplication of these organisms, except m 
very cold weather, is such that a water which contains only a 
single living organism per c.c. as it issues from the filter, may 
contain 100 or 1000 in the same volume when, after several 
hours, it arrives at the consumer's premises. 

Now, what is the effect of sand filtration, as carried out by the 
various water companies supplying London, upon the living 
matter contained in the raw river water? It is simply astound- 
ing—for water containing thousands of bacteria per c.c. (a single 
drop of Thames water sometimes contains three thousand separate 
living organisms) comes out from those filters with 50, 30, 10, oF 
even less of these organisms per c.c., or the number of microbes 
in a single drop is reduced to 2, or even none. 

Rather less than one-tenth of the total volume of water 
supplied to London is derived by the Kent Water Company 
from deep wells in the chalk. As it issues from the porous 
rock into the fissures and headings of these wells, this water 15, 
in all probability, abselutely sterile ; but by the time it has been 
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pumped up to the surface, it usually contains a small number 
of microbes. Thus during the year 1892 it contained, on the 
average, 6 per c.c. ; in 1893, 13; in 1894, 15; and in 1895, 8. 

Thus, although the deep-well water has, from a bacterial 


point of view, a decided advantage, the filtered river waters are | 
| shallow than in deep filters, and with high than with low rates 


not very far behind; and there is every reason to believe that, 
with the improvements which are now being carried out by the 
various river water companies, the Kent Company’s water will, 
before long, be run very hard by the other supplies. 

By the examination of the water as it issues from the filters, 
the utmost freedom from microbes, or maximum degree of 
sterility of each sample, is determined. This utmost freedom 
from bacterial life, after all sources of contamination have been 
passed, is obviously the most important moment in the history 
of the water; for, the smaller the number of microbes found in 
a given volume at that moment, the less is the probability of 
pathogenic organisms being present; and, although the non- 
pathogenic may afterwards multiply indefinitely, this is of no 
consequence in the primary absence of the pathogenic ; but, it is 
only fair in describing che character of the present water supply 
of London to say that not a single pathogenic organism has ever 
been discovered even in the unfiltered water as it enters the 


water cannot be made to pass through it, the surface of the}filter 


| has to be scraped ; that is to say, mud and about half an inch of 


the sand are removed from the surface. After this operation, 


| there is often an increase in the number of bacteria in the filtered 


water, and it has been noticed that the increase is greater in 


of filtration ; and there is no doubt that the effect of scraping 


| is considerably miagnified when the coarser descriptions of sand 


intakes of the various companies, although these organisms have | 


been diligently sought for. It is sometimes said that the non- 
pathogenic organisms found in water may be beneficial to 


man ; but this idea is not borne out by their entire absence from | 


the food which nature provides for young animals. 
healthy, is absolutely sterile. 

As it is at present impracticable to obtain water, uniformly at 
least, free from microbes, it is desirable to adopt some standard 
of bacterial purity, and 100 microbes per c.c. has been fixed 
upon, by Dr. Koch and myself, as the maximum number allow- 
able in potable water. This standard is very rarely infringed by 
the London water companies, whilst I have every reason to 
hope that, in the near future, now that special attention is 
directed to bacterial filtration, it will not be approached within 
§0 per cent. This hope is based not only upon my own observa- 
tions, but also upon the exhaustive and important investigations 
carried out at the Lawrence Experiment Station by the State 
Board of Health of Massachusetts, under the direction of Mr. 
George W. Fuller, the official biologist to the Board. More 
than six years have already been spent in the prosecution of 
these American experiments, and many thousands of samples of 
water have been submitted to bacterial cultivation. 

These important experiments, and my own observations on 
the London waters continued for four years, lead to the following 
conclusions :— 

(1) The rate of filtration between half a million and three 
million gallons per acre per day exercises, practically, no effect 
on the bacterial purity of the filtered water. It is worthy of 
note that the rates of filtration practised by the several water 
companies drawing their supplies from the Thames and Lea are 
as follows :—Chelsea Company, 1,830,000; West Middlesex, 
1,359,072 ; Southwark Company, 1,568,160; Grand Junction 
Company, 1,986,336; Lambeth Company, 1,477,688; New 
River, 1,881,792 ; and East London, 1,393,920. Hence, not one 
of the London companies filters at the rate of two million 
gallons per acre per day ; at which rate in the Massachusetts 


Milk, if | 


are employed, as is the case in the filters of the London water 
companies. I should therefore like to impress upon the 
engineers of these companies the desirability of using finer sands 
than are at present employed. 

The lecturer here described a long series of experiments 
proving that the temperature of the water and the presence or 
absence of sunshine has little or no effect upon the number of 
microbes in river water, whilst the presence of flood water is 
almost invariably accompanied by an enormous increase in the 
number of microbes, showing that the microbial population of a 
river is directly dependent upon the volume of water flowing in 
its bed. 


THE WATER SUPPLY OF THE FUTURE. 


In view of the rapid increase of the population of London, 
fears have from time to time been entertained that the water 
supply from the Thames basin—that is to say, from the rivers 
Thames and Lea, supplemented by water from springs and deep 
wells within the basin itself—would soon be insufficient in 
quantity, whilst the quality of the water taken from the river has, 
up to comparatively recent date, been considered unsatisfactory. 
On these grounds various schemes have from time to time been 
brought forward for the supply of the metropolis from other 
river basins—from the Wye, the Severn, the river basins of 
North Wales, and of the lake districts of Cumberland and 
Westmoreland. It is worthy of note, however, that all the 
Royal Commissions have arrived unanimously at the conclusion 
that the quantity of water obtainable from the Thames basin is 
so ample as to render the necessity of going elsewhere a very 
remote contingency. 

I shall now endeavour to put, very shortly, before you the 
facts which, in my opinion, prove that both as regards quantity 
and quality the Thames basin will, for a very long time to come, 
afford an abundant supply for the metropolis. There is, indeed, 
no river basin in Great Britain which affords such an abundant 
supply of excellent water as that available in the Thames basin. 
Besides that which flows directly into the rivers, this water is 
contained in the Chalk, Oolite, and Lower Greensand, which 
are the best water-bearing strata in the kingdom. From these 
strata it issues in copious springs of unsurpassed organic purity. 
For dietetic purposes there is no better water in the kingdom 
than the underground water of the Thames basin. For senti- 
mental reasons, I should like to see it conveyed to the works of 


| the various companies in special conduits ; but we have seen 


filters 99°9 per cent. of the microbes present in the raw water | 
| remainder is occupied by the Oxford, Kimmeridge, Gault, and 
London clay ; being thus covered by a clay soil upon a stiff and 


were removed. 

_ (2) The effect of the size of the sand-grains used in the filters 
Is very considerable. Thus, by the use of a finer sand than that 
employed by the Chelsea Company, the West Middlesex 
Company is able, with much less storage, to attain an equal 
degree of bacterial efficiency. 

(3) The depth of sand, between the limits of 1 and 5 
feet, exercises no practical effect upon bacterial purity, when the 
rate of filtration is kept within the limits just specified. Thus 
the New River Company, with 1°8 feet of sand on their filters, 
compares favourably with the Chelsea Company, the sand on 
whose filters is more than twice that depth. Placed in the order 
of thickness of sand on their filters, the Metropolitan companies 
range as follows :—Chelsea, Lambeth, West Middlesex, South- 
wark, East London, Grand Junction, and the New River. 
Placed in the order of efficient bacterial filtration, they range 
as follows :—Chelsea and West Middlesex (equal), New River, 
Lambeth, East London, Southwark, and Grand Junction. 

(4) When there is such an accumulation of deposit on the 
surface of a sand-filter that, for practical purposes, sufficient 
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that, on hygienic grounds, it may safely be allowed to flow down 
the bed of the Thames, if it be afterwards efficiently filtered. 

So much for quality, now as to quantity. The basins of the 
Thames and Lea include an area of upwards of five thousand 
square miles. Of this, more than one-half, including the Oolitic, 
Cretaceous, and portions of the Tertiary formations, is covered 
by a porous soil upon a permeable water-bearing stratum. The 


impervious subsoil. The annual rainfall of the district averages 
twenty-eight inches. The rivulets and streams of the Thames 
basin are formed and pursue their course on the clay land. 
There are no streams on the chalk. That which falls upon the 
porous stratum and does not evaporate sinks, mostly where it 
alights, and heaps itself up in the water-bearing stratum below, 
until the latter can hold no more. The water then escapes as 
springs at the lowest available points. Innumerable examples 
of these springs occur all round the edge of the Thames basin, 
and at various points within it. Thus from the Chalk they are 
ejected at the lip of the Gault, and in the Oolitic area by the 
Fuller's earth below it, or by the Oxford clay, geologically, 
above it. 

According to the gaugings of the engineer of the Thames 
Conservancy Board, there passed over Teddington Weir, in 
1892, 387,000 millions of gallons, equal to an average flow of 
1060 millions daily. In the following year, 1893, there passed 


over this weir an aggregate of 324,227 millions of gallons, or a 
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daily average of 888 millions of gallons, the average for the two 
years being 974 millions of gallons; and this number does not 
include 120 millions of gallons daily abstracted by the five 
London water companies who draw their supplies from the 
Thames. Thus, in round numbers, we may say that, after the 
present wants of London have been supplied from this river, 
there is a daily average of nearly a thousand millions of gallons 
to spare. Surely it is not too violent an assumption to make 
that the enterprising engineers of this country can find the 
means of abstracting and storing, for the necessary time, one- 
fourth of this volume. 

As regards the quality of this stored water, all my examina- 
tions of the effect of storage upon the chemical, and especially 
upon the bacterial quality, point to the conclusion that it would 
be excellent ; indeed, the bacterial improvement of river water 
by storage, for even a few days, is beyond all expectation. Thus 
the storage of the Thames water by the Chelsea Company for 
only thirteen days reduces the number of microbes to one-fifth 
the original amount, and the storage of the river Lea water for 
fifteen days by the East London Company reduces the number, 
on the average, from 13,693 to 2752 per c.c., or to one-fifth, 
Indeed, quietness in a subsidence reservoir is, very curiously, far 
more fatal to bacterial life than the most violent agitation in con- 
tact with atmospheric air ; for the microbes which are sent into 
the river above the Falls of Niagara by the city of Buffalo seem 
to take little or no harm from that tremendous leap and turmoil 
of waters ; whilst they subsequently, very soon, almost entirely 
disappear in Lake Ontario. Thus it is not tuo much to expect 
that storage for, say, a couple of months, would reduce the 
number of microbes in Thames flood water down to nearly the 
minimum ever found in that river in dry weather ; whilst, by 
avoiding the first rush of each flood, a good chemical quality would 
also be secured. There is therefore, I think, a fair prospect that 
the quantity of water derivable from the Thames at Hampton 
could be increased from its present amount (120 millions of 
gallons per diem) to 370 millions. 

Again, in the river Lea, although here the necessary data for 
exact calculation are wanting, it may be assumed that the pre- 
sent supply of fifty-four millions of gallons could be increased 
by the storage of flood water to 100 millions of gallons per day. 
To these volumes must be added the amount of deep-well water 
which is obtainable from those parts of the Thames basin which 
lie below Teddington Lock ; and in the Lea basin below Lea 
Bridge, and which was estimated by the last Royal Commission 
at rather more than 674 millions of gallons. Thus we get the 
grand total of 5374 millions of gallons of excellent water obtain- 
able within the Thames basin, the quality of which can be 

radually improved, if it be considered necessary, by pumping 
rom the water-bearing strata above Teddington and Lea Bridge 
respectively ; instead of taking the total supply from the open 
rivers above these points. Such a volume of water would 
scarcely be required for the whole supply of the water area of 
London at the end of fifty years from the present time, even 
supposing the population to go on increasing at the same rate 
as it did in the decade 1881-91, which is an assumption scarcely 
likely to be verified. 

In conclusion, I have shown that the Thames basin can 
furnish an ample supply for fifty or more years to come, whilst the 

uality of the spring and deep-well water and the efficiently- 

Itered river water would be unimpeachable. To secure these 
benefits for the future, storage must be gradually provided for 

11,500 millions of gallons of flood water, judiciously selected, 
in the Thames Valley, and a proportionate volume in the basin 
of the Lea; whilst filtration must be carried to its utmost per- 
fection by the use of finer sand than is at present employed, and 
by the maintenance of a uniform rate during the twenty-four 
hours. 

The iecturer concluded as follows. There nothing heroic in 
laying pipes along the banks of the Thames, or even in making 
reservoirs in the Thames basin. They do not appeal to the 
imagination like that colossal work—the bringing of water to 
Birmingham from the mountains of Wales ; and there is little in 
such a scheme to recommend it to the mind of the enterprising 
engineers of to-day. Nevertheless, by means of storage, by 
utilising springs, by sinking deep wells, and by such compara- 
tively simple means, we have, in my ‘opinion, every reason to 
congratulate ourselves that for half a century, at least, we have at 
our doors, so to speak, an ample supply of water which, for 
palatability, wholesomeness, and general excellence will not be 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


CAMBRIDGE.—The Conference on Secondary Education, held 
in the Senate House on April 21 and 22, was largely attended 
by representatives of all the various educational authorities, 
The discussions were in some cases animated, and turned largely 
on the provisions of the new Education Bill ; but the resolutions 
prepared, in support of the Report of the Royal Commission on 
Secondary Education, were in every instance passed by large 
majorities. 

Dr. A. A. Kanthack, of St. John’s College, has been appointed 
Deputy-Professor of Pathology for the present Term, in place of 
Prof. Roy, who is unable to lecture. 


Dr. H. FRANK HEATH, Fellow of University College, 
London, has been elected Assistant Registrar in the University 
of London, in the place of Mr. Dickens, who has succeeded 
Mr. Milman as Registrar. 


A SPECIAL meeting of the Board of Governors of the York- 
shire College was held on Wednesday, April 23, in the 
Philosophical Hall, Leeds. The business before the meeting 
was to obtain the assent of the Governors to the borrowing by 
the Council of the College of £30,000 at 3 per cent. per annum 
on a mortgage of the real estate of the college situate in College 
Road (except such portion as is held in trust for the Cloth- 
workers’ Company), an@ of the new Medical School in Leeds, 
The motion was ultimately agreed to. 


THE annual report of the Whitworth Trustees has just been 
published, in which it is stated that a sum of £10,000, a portion 
of the surplus from the 1887 Exhibition, has been handed over 
to the Technical Instruction Committee of the Manchester 
Corporation for the purpose of erecting an additional wing to 
the School of Art in Cavendish Square of that city. We 
thought that satisfactory arrangements had been made for the 
accommodation of this art school in the new technical school 
which is being built at an estimated cost of £200,000. 

THE following are among recent appointments :—Dr. A. 
Fleischmann to be extraordinary professor of anatomy and 
zoology in Erlangen University, and director of the Zoologischen 
Universitats, Anstalt ; Dr. Pockels, prevat docent in physics at 
Dresden Technical High School, to be professor ; Dr. Oertel to 
be observer at the Koniglichen Sternwarte in Munich, and Dr. 
Julius Bauschinger, of the same observatory, to be full professor 
of astronomy in the University of Berlin ; Dr. H. W. Bakhuis 
Rosebom to be professor of chemistry at the University of 
Amsterdam, and Dr. A. Bistrzycki to be professor of analytical 
and technical chemistry in the University of Freiburg. 

THE Paris correspondent of the 7%mes states that the General 
Council of the Paris Faculties has decided to send several dele- 
gates to the meeting of the Franco-Scottish Society to be held 
in Edinburgh in 1897. It has also decided to be represented at 
the jubilee of Lord Kelvin’s connection with the University of 
Glasgow in June next. A similar decision was taken in reference 
to the Princeton College celebration fé¢es. In this connection the 
Council passed a resolution in favour of closer relationship 
between French and foreign universities. It was declared that 
France held too much aloof from these international festivals, 
and did not sufficiently try to extend a knowledge of her scien- 
tific activity. But however this may be, it is certain that we 
have yet to cultivate the hospitality always freely and lavishly 
given when British men of science visit their French con/réres. 

Tue Report of the Council of the City and Guilds of London 
Institute upon the work of the Institute for the year 1895 has 
come to hand. Reference is made in it to the assistance which 

Prof. Huxley gave to the Committee appointed in 1877 to pre 
pare an educational scheme. It was fitting that some permanent 
record of his connection with the Institute should be established, 
and the Council have been gratified to receive from the 
Fishmongers’ Company an intimation that, in consideration 
the eminent and important services rendered by Prof. Huxley 
to the cause of technical education, the Court of that Company 
have determined to found a Scholarship of £60 a year to 
called the ‘* Fishmongers’ Company’s Huxley Scholarship, ! 
be awarded to a scholar of the Technical College, Finsbury, 
enable him to proceed to the Central Technical College. In 
recalling the work of their late Chairman and of Prof. Huxley 
in the early years of the Institute, the Council are reminded o 
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the great extension which this movement has undergone dunng 
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the past few years. In London alone the Technical Education 
Board of the London County Council, and the Central Govern- 
ing Body of the City Parochial Charities are spending about 
£120,000 annually on technical education ; and, probably, an 
equal amount is being spent in the same direction by the 
Livery Companies of London through the Institute or by 
individual action. Apart from the City and Guilds of London 
Institute, mention may be made of the Goldsmiths’ Company’s 
Institute, at New Cross ; the support by the Drapers’ Company 
of the People’s Palace ; and of the Skinners’ and Saddlers’ 
Companies of the Northampton Institute; the Carpenters’ 
Company’s Schools at Stratford and Great Titchfield Street ; the 
Tanning School, recently established by the Leathersellers’ 
Company in the Borough ; and the technical schools and textile 
departments in Leeds, Bradford, Huddersfield, Halifax, and 
other towns in the north of England supported by the Cloth- 
workers’) Company, as a few of the institutions of a specially 
technical character to which individual Companies are devoting 
their funds. From a table given in the report to show the 
amount of the donations to the funds of the Institute since its 
foundation, we have extracted the following totals, running into 
four or more figures, which to some extent supplement the 
information given in a recent article on the grants of the City 
Companies to education and research. Goldsmiths’ Company, 
£83,064; Clothworkers’ Company, £71,500; Fishmongers’ 
Company, £70,550; Drapers’ Company, £50,500; Mercers’ 
Company, £50,000; Skinners’ Company, £25,835 ; Grocers’ 
Company, £19,000 ; Corporation of London, £15,500 ; Salters’ 
Company, £15,138; Merchant Taylors’ Company, £14,657 ; 
Leathersellers’s Company, £10,105; Carpenters’ Company, 
£8155; Armourers’ and Braziers Company, £7700; Iron- 
mongers’ Company, £5973; Cordwainers’ Company, £5878 ; 
Saddlers’)s Company, £5600; Dyers’ Company, £4646 ; 
Coopers’ Company, £2770; Vintners’ Company, £2500 ; 
Pewterers’ Company, £2019; Plaisterers’ Company, £1537; 
Cutlers’ Company, £1386. The present report furnishes the 
City Companies with food for congratuiation upon the results 
of the generous provision they have made for technical 
education. 


SOCIETIES AND ACADEMIES. 
LONDON. 


Physical Society, April 24.—Captain W. de W. Abney, 
President, in the chair.—A paper by Mr. R. A. Lehfeld, on 
symbolism in thermodynamics, was, in the absence of the author, 
read by the Secretary. The author proposes a system of about 
twenty-four separate symbols for the different quantities in thermo- 
dynamics. Prof. Silvanus Thompson said he was not at all favour- 
ably impressed by the symbols proposed. In particular, it was 
becoming usual to restrict the use of Greek letters to the repre- 
sentation of specific quantities or angles, and the author's 
proposal seemed in this way a retrograde step. Prof. Perry said 
he did not care for the suggested symbols. Mr. Elder thought 
the author's system would be a very severe tax on the memory, 
for he did not make use of suffixes, as was ordinarily done, 


which in a great measure define the symbol to which they are | 
attached.—Mr. Appleyard read a paper on the adjustment of the | 


Kelvin Bridge. In a recent paper read before the Society, Mr. 
Reeves had described a modified form of Kelvin Bridge, in 
Which a double adjustment was necessary. The author proposes 
to employ two wires stretched side by side, with a sliding contact 
in connection with the galvanometer on each. These contacts 
are rigidly connected together, so that the segments into which 
one wire is divided necessarily bear to one another the same 
ratio as do the segments of the other wire. Hence a single 
adjustment is sufficient to give balance. Mr. Reeves said that 
apparently the author had completely missed the object of his 
(the speaker's) paper. For the object there aimed at was to 
make use of such sets of resistance coils as are always to be 
found in any laboratory. In the author’s arrangement it would 
be necessary to carefully calibrate the two wires, and also, since 
the resistances used must neceesarily be small, to determine the 
resistance of the contacts. Prof. Ayrton (communicated) said the 
author's suggestion was ingenious, but did not obviate the 
necessity for much of Mr. Reeves’ ‘‘ addition.” Further, Mr. 
Reeves’ proposal to employ ordinary resistance boxes was not 
made because such resistances are absolutely necessary, but 
because, since they are to be found in any electrical labora- 


tory, their use saves the expense of such a wire resistance 
accurately calibrated as Mr. Appleyard employs. Mr. Appleyard, 
in his reply, said that his instrument was designed for use in a 
factory where the time saved in making a series of tests was of 
more importance than the cost of the instrument —Mr. J. Frith 
read a paper on the effect of wave-form on the alternate 
current arc. The author finds that an arc has the 
power of modifying the wave-form in a circuit in which it is 
included. Thus in the case of a dynamo for which, on open 
circuit, the curve of E.M.F. was decidedly peaked, it was found 
that when this dynamo was employed to feed an are that the 
curve became changed to a flat-topped form. It is interesting 
to remember that the candle-power of the arc is greater when 
the wave-form is flat-topped than when it is peaked. By alter- 
ing the resistance in series with the arc it is possible to alter the 
character of the curve, for as the resistance in series with the 
arc increases the arc affects the wave-form less and less. In 
some recent experiments described by Dr. Fleming, a resistance 
of about 7 ohms was used in series with the arc, so that the 
wave-form of the generator, which is not an efficient form, was 
forced on the arc. In practice, however, where a resistance is 
not used in series with the arc, this is not the case, and the dif- 
ferences between the efficiency obtained for alternate current 
arcs in the laboratory and that claimed in practice may thus be 
accounted for.—Mr. Blakesley said it seemed as if the more 
nearly the alternate current resembles a direct current, z.e. the 
longer in each period the current remains constant, the greater is 
the efficiency of the arc.—Mr. Price asked what was the cause of 
the reaction of the arc on the wave-form.—Mr. Tremlett Carter 
asked whether previous observers’ results were vitiated by this 
action of the arc on the wave-form ?—Prof. Ayrton (communi- 
cated) considered the author's suggestion of great importance as 
bearing on the question of the efficiency of the alternate current 
arc.—Prof. S. P. Thompson said that the dynamo employed by 
the author was one in which there was a large quantity of iron 
in the armature, so that the self-induction was large. Was it not 
on account of this large coefficient of self-induction, which would 
tend to keep the current constant, that the arc was able toalter 
the wave-curve? If an arc is connected to the mains of a supply 
station in which a number of machines in parallel are feeding a 
number of lamps, would the arc still be able to affect the wave- 
form of the current ?—Mr. Tremlett Carter asked if the author 
had tried the effect of replacing the arc by a resistance such that 
it would absorb the same volts as did the arc, and comparing the 
curves for the current and impressed P.D. with those obtained 
with the arc.—The author, in his reply, said that the effect of 
the self-induction of the machine was shown in the curves. 
Current curves had not been taken with the arc straight on the 
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machine. The current and self-induction were the same for all 
the curves, the voltage of the machine being increased by 
increasing the field when a resistance was placed in series with 
the arc. When, as is commonly the case, special machines are 
used to supply arcs, and the load consists solely of arcs, the arcs 
could alter the character of the wave-form. If the arc is re- 
placed by a resistance, the wave-form is of the same type as is 
obtained for the E.M.F. of the machine on open circuit. 


PHILADELPHIA. 


Academy of Natural Sciences, April 7.—Mr. J. Willcox 
described the process of obtaining quartz from the Oriskany 


| sandstone of Pennsylvania to be used in the manufacture of 


glass.—Mr. G. Vaux, jun., called attention to recent additions 
to the William S. Vaux collection, which included superb 
crystals of calcite from the Joplin region, Missouri. They occur 
in caves opened for the working of lead and zinc. The several 
mines are characterised by distinct forms of the mineral. The 
sphalerite, which is largely present, is being deposited at the 
present time, the handles of shovels and picks left in the mines 
being found covered with crystals.—Mr. Theodore D. Rand 
described a fine collection of polished serpentines presented by 
him to the Academy from numerous localities in South-eastern 
Pennsylvania. They belong to two groups: one bordering the 
ancient gneiss, the other and the more recent occurring in the 
mica schists and gneisses. The former are altered igneous rocks, 
either crysolitic or pyroxenic, the chief material being Enstatite. 
—Dr. Bascom reported the microscopic examination of thin sec- 
tions of serpentine from the Black Rocks of Lower Merion.—It 
was announced that Mr. G. Frederic Russell, accompanied by 
Dr. Juelal and a taxidermist, had started from Georgetown, 
British Guiana, March 11, on a collecting tour in the interior 
for the benefit of the Academy. 
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PARIS. 

Academy of Sciences, April 20.—M. A. Cornu in the 
chair.—On the subject of an unpublished letter of Gauss, by 
M. de Jonquiéres.—On a temporary case of parasitism of the 
Glyciphagus domesticus of Geer, by M. E. Perrier. An account 
of a case where this species of Acarus, usually free, became 
parasitic, with the result that two houses into which it was 
accidentally introduced became uninhabitable. Energetic 
measures of isolation and disinfection by sulphurous acid had 
to be adopted to stamp out the parasite.—The truffles ( Ze~fas) 
of Mesrata, in Tripoli, by M. Ad. Chatin. — The ex- 
traction of the terpene alcohols contained in essential oils, by 
M. A. Haller. The essence is treated with a quantity of suc- 
cinic or phthalic anhydride sufficient to convert the whole of the 
alcohol into the corresponding acid ether. Treatment of this 
with aqueous sodium carbonate gives the sodium salt of the 
acid ether, and this, digested with an excess of caustic soda, 
gives the alcohol free from hydrocarbons on appropriate puri- 
fication. As an alternative method, the essence containing the 
alcohol is diluted with ether and treated with metallic sodium, 
then to the sodium derivative so formed the succinic or phthalic 
anhydride is added, and the salt worked up as before.—On the 
approximate value of the coefficients of terms of high order in 
the development of the principal part of the disturbance function, 
by M. A. Féraud. A study of the mutual influence of two 
planets upon each other, both of which are moving in elliptic 
orbits. —On the biuniform transformations of algebraic. surfaces, 
by M. P. Painlevé.—On the diffraction of the Réntgen rays, 
by MM. L. Calmette and G. T. Lhuillier. By the use of two 
metallic screens pierced with narrow slits, photographs were 
obtained consistent with the assumption that the R6ntgen rays 
exhibit the phenomenon of diffraction. The results obtained in- 
dicate that the wave-lengths are longer than those of light, but the 
photographs are hardly clear enough for exact measurement. The 
experiments are being continued.—Observations on a communi- 
cation of MM. Benoist and Hurmuzescu, by M. A. Righi. A 
discussion of the conditions favourable to the discharge of an 
electrified body by the X-rays. The author maintains the 
accuracy of his earlier observations regarding the production of 
a positive charge upon isolated conductors by the Réntgen rays, 
and states that the potentials so produced are of the same order 
as contact electromotive forces. Hence a very delicate electro- 
meter is required to exhibit these effects. —Photography in the 
interior of a Crookes’ tube, by M. G. de Metz. The kathode 
rays in the interior of a Crookes’ tube possess one of the pro- 
perties of the Rontgen rays, inasmuch as they penetrate 
aluminium, cardboard and paper, but are stopped by platinum 
and copper.—Observations on the preceding, by M. Poincaré. 
The kathode rays, on striking the platinum or aluminium screen, 
may give rise to X-rays, which ¢hex go through the metallic 
plates. The kathode rays themselves may not necessarily 
possess this property.—On the compensation of the directing 
forces, and the sensibility of the galvanometer with moving coil, 
by M. H. Abraham. _ By attaching a small mass in front of the 
moving coil of a Deprez-d’Arsonval galvanometer so as to 
slightly displace its centre of gravity, and properly regulating 
the inclination of the instrument by means of its levelling 
screws, the effective sensibility is increased one hundred-fold, and 
is of the order of a Thomson galvanometer of equal resistance. 
—Rotatory dispersion of active non-polymerised liquid bodies, 
by MM. Ph. A. Guye and C. Jordan. An experimental study 
of normal and abnormal rotatory dispersion. The chief con- 
clusions drawn are that active liquid bodies, not polymerised, 
present only normal rotatory dispersion, and that there is no 
simple relation between the refrangibility of the radiations and 
the rotatory dispersion.—On a new series of sulphophosphides, 
by M. Ferrand. These compounds, of which the copper, iron, 
silver, nickel, chromium, zinc, cadmium, mercury, lead, and 
aluminium salts are described, are thio-pyrophosphates, and pos- 
sess the general formula M’,P,S;.—The spontaneous adaptation of 
muscles tochangesin theirfunction, by M. Joachimsthal. —Influence 
of induced currents on the orientation of living bacteria, by M. L. 
Lortet. Living bacteria, in the form of mobile bacilli, are very 
sensible to the action of currents from a Ruhmkorff coil, and 
immediately set themselves in the direction of the current. 
This effect is only produced when the organisms are living, and 
is not observed after the introduction of an antiseptic, such as 
carbolic acid. Living organisms are unaffected by a constant 
current.—On the internal appendages of the male genital 
apparatus of the Orthoptera, by M. A. Fénard.—On the mem- 
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brane of the Zctocarpus fulvescens, by M. C. Sauvageau. —On 
the abortion of the principal root in one species of the genus 
Impatiens (L.), by M. C. Brunotte.—The biochemical pre- 
paration of sorbose, by M. G. Bertrand. A specific organism, 
which can be obtained by exposing a mixture of wine and vinegar 
to the air for some time, is the cause of the conversion of sor- 
bite into sorbose in the fermentation of the juice of various 
species of Soréus. The direct production of sorbose in the fer- 
mentation of the latter is dependent upon the introduction of 
the organism by small reddish flies (the vinegar fly, Drosophila 
JSunebris).—On winter observations in the caves of the Causses 
(Padirac, &c.), by M. E. A. Martel. 


BOOKS, PAMPHLETS, and SERIALS RECEIVED, 


Booxks.—A Scientific Demonstration of the Future Life: T. J. Hudson 
(Putnam).—Studies in Ancient History: J. F. M‘Lennan, 2nd series (Mac- 
millan).—A Dictionary of Chemical Solubilities. Inorganic : Dr. A. M. 
Comey (Macmillan).—The Theory of Sound: Lord Rayleigh, Vol. 2, new 
edition (Macmillan).—Analytical Psychology: J. F. Stout, 2 V ols. (Sonnen- 
schein).— Forschungsberichte aus der Biologischen Station zu Plin: Dr. O. 
Zacharias, Theil 4 (Berlin, Friedlander).—Know your own Ship : = Walton 
(Griffin). —Annals of the Royal Botanic Garden, Calcutta, Vol. Part 1 
(Calcutta).—The American Lobster : Dr. F. H. Herrick (Washingtonhal 
Artistic and Scientific Taxidermy and Modelling: M. Browne (Black,— 
Royal University of Ireland. Examination Papers, 1895; a Supplement to 
the University Calendar for the Year 1896 (Dublin). 

Pampu_ets.—The Physiology of the Carbohydrates : a Rejoinder to Dr. 
Paton’s further Criticism : Dr. F.“W. Pavy (Churchill).—City and Guilds of 
London Institute Report to the Governors, March 1896 (Gresham College). 
—Neber einige Eigenschaften der Réntgen, schen X-Strahlen : Drs. Winkel- 
mann and Straubel (Jena, Fischer) 

SeRIALS.—English Illustrated Magazine, May (198 Strand).—Quarterly 
Review, April (Murray).—Good Words, May (Isbister).—Sunday Magazine, 
May (Isbister).—American Journal of Psychology, Vol. 7, No. 3 (Worcester, 
Mass.).—Encyklopedie der Naturwissenschaften, Dritte Abthg., 30 to 33 
Liefg. (Breslau, Trewendt). —Journal of the Sanitary Institute, ‘April (Stan- 
ford).—Longman’s Magazine, May (Longmans). —~Chambers’ s Journal, 
May (Chambers).—Terrestrial Magnetism, No. 2 (Chicago).—Journal of the 
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“NEWTONIAN ”” ARC LAMPS FOR LANTERNS. 


SELF-FEEDING 
FOCUS= 
KEEPING, 
Very SIMPLE. 
Thoroughly 


Efficient. 


PATTERN 
A 5 
£3 10s. 


Catalogue 
of 
Lanterns 
and 
Slides, 
6 Stamps 


MAJOR HOLDEN’S PROVISIONAL PATENT. 
SOLE MAKERS, NEWTON & 
3 FLEET STREET, LONDON. 


BECK’S MICROSCOPES. 


| 
| 


No. 254.—THIS MODEL, with | 
I-in. and }-in. Object Glasses, | 
Two Eyepieces, and packed | 
in Polished Mahogany Case, 


£6 10s, 
. 258.—THIS MODEL, with 


g-in. and }-in. Object Glasses, | 


Two Eyepieces, and packed | 


in Polished Mahogany Case, 
£7 5s. 


vo. 298.—The addition ot Abbe 


Condenser to 258 with Iris | 


Diaphragm and _ Focussing 
and Swinging Adjustments, 
STAND No. 25. £8 15s. 
FULL PARTICULARS FREEgon APPLICATION to 


R.& J. BECK, LTD., 68 CORNHILL, LONDON, 


Engraved Real Size. 

A NEW ACHROMATIC COMBINATION, 
COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
PORTABILITY OF A POCKET LENS, 

“If you carry a small Platyscopic Pocket Lens (which every observer of 
Nature ought to do).”—GranT ALLEN in Anowledge. 

The Platyscopic Lens is invaluable to botanists, mineralogists, or ento- 
mologists, as it focuses about three times as far from the object as the 
Coddington Lenses. This allows opaque objects to be examined easily. _ 

The Platyscopic Lens is made of four degrees of power, magnifying 
respectively 10, 15, 20, and 30 diams. ; the lowest power, having the largest 
field, is the best adapted for general use. 

The Lenses are set in Ebonite Cells, and mounted in Tortoiseshell Frames. 

Price of the Platyscopic Lens, mounted in Tortotseshell, magni- 
fying either 10, 15, 20, or 30 diameters, 18s. 6d. each power. 

Illustrated description sent free. 

JOHN BROWNING, 63 STRAND, LONDON, W.C. 


NEGRETTI & ZAMBRA’S THERMOMETERS. 


The outside Window Bracket Thermometer 
enables the observer to read the Present 
Temperature from inside the House. 


PRICE and upwards, 
Accurate Thermometers for all Purposes. 


ILLUSTRATED PRICE LISTS FREE TO ALL PARTS OF THE WORLD. 


NEGRETTI & ZAMBRA, 
Scientific Instrument Makers to Her Majesty the 
Queen and British and Foreign Governments, 
38 HOLBORN VIADUCT. 


BRANCHES— 


45 Cornhill, and 122 Regent Street, London. 
Photographic Studios : Crystal Palace. 
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UNIVERSITY COLLEGE, LONDON 


{IN CONJUNCTION WITH THE TECHNICAL EDUCA- 
TION BOARD or THE LONDON COUNTY COUNCIL). 


EVENING CLASSES IN TECHNICAL CHEMISTRY, 
Fripay EVENINGS, 7 to 9.30 p.m. 


A Course of about Fifteen Evening Lectures on the ‘‘ Principles of 
‘Chemical Analysis,” followed by Laboratory Work, will be given on Friday 
Evenings. 

This Course will be given by Dr. Geo. McGowan, Translator of ‘‘ Ost- 
wald's Principles of Chemical Analysis. 

The Course will begin on November 15. 

This Course is not intended for Instruction i in Elementary Analysis, but is 
designed to explain the Theory of Analysis to those who are already 
acquainted with the usual Processes of Qualitative and Quantitative 
Analysis in their Technical Applications. 


GENERAL REGULATIONS. 

These Courses are intended for Students who have by Attendance at other 
‘Classes already reached an Advanced Stage in their Technical Work. 

Intending Students should communicate by Letter with the various Pro- 
fessors, stating the Work and Classes they propose to take up, and giving 
Particulars of their previous Training. 

Fees for each Course 15s., w hich may in the case of Students in the 
receipt of Weekly Wages be paid in Two Instalments. 

October 30, 1895. 


GEORGE HERIOT’S TRUST. 
HERIOT-WATT COLLEGE, EDINBURGH. 


PROFESSORSHIP OF APPLIED PHY — AND ELECTRICAL 
ENGINEERING 


The PROFESSORSHIP of APPLIED PHY SICS and ELECTRICAL 
ENGINEERING having become Vacant by the Appointment of Prof. 
Mvu.iineux WaAcmspy to be Principal of the Northampton Institute, 
Clerkenwell, London, the Governors will be glad to receive Applications 
from Candidates for the Appointment. The new Professor will commence 
duty on January 1, 1896. Written Applications, accompanied by 30 Copies 
of Testimonials, which will not be returned, should be sent to the 
TREASURER of George Heriot’s Trust on or before November 22. 

The Salary of the Professor is £400 per annum. Enquiries as to the duties 
of the Professorship should be addressed to the Principat at the Heriot- 
Watt College. Candidates are requested to abstain from calling on the 
Governors unless they are invited to do so 


“DAVID LEWIS, Treasurer. 
Treasurer's Chambers, 20 York Place, Edinburgh, November 1, 1895. 


CAPE OF GOOD HOPE. 
ASSISTANT GEOLOGIST. 


An Assistant Geologist, with thorough grasp of Structural Geology and 
— in Field-work, is wanted by the Geological Commission of Cape 

‘olony 

Salary £400 (Four hundred pounds) per annum, and an allowance for 
travelling expenses when in the field. First-class passage. Further 
particulars on application to the Agent General. 

Letter of application with Testimonials, marked on envelope ‘‘ Assistant 
Geologist,” to o lodged with the Agent General for the Cape of Good Hope, 

o. 112 Victoria Street, London, not later than December 2, 1895. 

The gentleman appointed to enter upon his duties at the very earliest date 
possible. 

Cape Town, October 15, 1895. 


BOROUGH OF PLYMOUTH. 


The Technical Instruction Committee invite Applications for the Appoint- 
ment of HEAD-MASTER of the Science Technological and Commercial 
Department of their Technical Schools. He must hold an University 
Degree, and be highly qualified in Chemistry, Physics and Mechanical Sub- 
jects. He will be required to take charge at the beginning of January 
next. Salary, £300 per annum. 

A Statement of Duties can be obtained on application to the SECRETARY. 

Applications, stating Age, with Copies of Testimonials, which will not be 
returned, together with the Names and Addresses of three Referees, to be 
forw arded, on or before November 15, to 

T. W. BYFIELD, Secretary. 


Technical Schools, Plymouth, October 22, 1895. 


The KEW COMMITTEE have been re- 
quested to recommend a Gentleman as FIRST ASSISTANT to the 
Magnetical and Meteorological Observatory, Mauritius. Salary 4000 
Rupees. Candidates ‘‘ should possess a Practical Knowledge of the 
methods of obtaining and measuring Photographic Records of t 
Variations of the Meteorological and Magnetical Elements and of Sun- 
spots as practised at the Kew Observatory.” The selected Candidate 
must be prepared to leave by Mail from arseilles December 1. Par- 
ticulars can be obtained at the Meteorological Office, 63 Victoria Street. 
Applications to be sent to C. Curer, Esq., D.Sc., Kew.Observatory, 
Richmond, Surrey, before the 15th instant. 
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BALLIOL COLLEGE, CHRIST 
CHURCH, AND TRINITY COLLEGE, 

OXFORD. 


NATURAL SCIENCE SCHOLARSHIPS AND EXHIBITIONS. 


A Combined Examination for Natural Science Scholarships and Exhibi- 
tions will be held a, the above Colleges, beginning on TUESDAY, 
NOVEMBER 1 

Three Scholarebipe on and two Exhibitions will be offered, the Scholarships 
being worth £80 a year. 

The subjects for Examination will be Physics, Chemistry, and Biology, 
— Candidates will not be expected to offer themselves in more than two of 
these. 

Particulars may be obtained by application to 

A. VERNON HARCOURT. 

Christ Church, Oxford. 


NATURAL SCIENCE SCHOLARSHIP, 


KEBLE COLLEGE, OXFORD. 


A SCHOLARSHIP of the annual value of £60, together with Laboratory 
fees, not exceeding £20 per annum, will be awarded at this College in 
December 1895. 

The Examination commences Wednesday, December 4 

Subjects : Chemistry or Biology, with Element, 7 iicchenies and Physics 
for all Candidates, and Elementary Chemistry for those who offer Biology. 
oO a full particulars apply to W. Hatcnett Jackson, Keble College, 

xford. 


PROFESSORSHIP OF APPLIED 
MATHEMATICS and EXPERIMENTAL 
PHYSICS. 


The above Professorship in the South African College, Cape Town, be- 
comes Vacant at the end of _* current year. The Salary is £500 per annum, 
with a possible increase of 

Applications for the Post ould be addressed ‘‘ Cape,” c/o NaTurE, and 
should reach this Office not later than November 10. 


THE VICTORIA UNIVERSITY. 
EXTERNAL EXAMINERS. 

Applications are invited for the Office of EXTERNAL EXAMINERS 
in PHARMACOLOGY and THERAPEUTICS and in SURGERY. The 
Appointments will be for Three Years, at the expiration of which the 
Examiners are not eligible for re-election. 

Applications, which may be accompanied by oe of Testimonials or 
References, at the Candidate’s discretion, should be sent in on or before 
November 30, 1895. 

Further particulars may be obtained from 

ALFRED T. BENTLEY, Registrar. 

Manchester, November, 1895. 


THE VICTORIA UNIVERSITY. 


The REGISTRARSHIP of the UNIVERSITY will shortly become 
Vacant by the resignation of A. T. BENTLEY, Esq., M.A. 

Applications, accompanied by references, and, if thought proper, by testi: 
monials, should be sent, on or before December 1, to the Vick-CHANCELLOR, 
under cover to the REGISTRAR, the Victoria University, Manchester, who 
will furnish all necessary information. 


Manchester, November, 1895. 


The MINERAL and BOOK BUSINESS of 
DR. A. E. FOOTE 


Will be carried on as heretofore, aed the management of Warren M. 
OOTE. 


AUGUSTA M. FOOTE, 
WARREN M. FOOTE. 
(Executors for A. E. Foore, deceased. 


‘U.S.A. 


1226 North Forty-first Street, 
Philadelphia, Pa., 
_ cate 22, 1895. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


S ters, Spectr Goi ters, Cathetometers, Optical 
own designs. Prices moderate. 

W. WILSON (formerly Foreman at Messrs. ELLIOTT BROS.) 
56 Crogsland Road, Chalk Farm, London, N.W. 


JANUARY VACANCIES IN PUBLIC 
SCHOOLS.—Chemistry and Physics, near London, £250; Mathe- 
matics and Chemistr Nerth of England, £200; Chemistry and 
Physics, in Lendon, er €60.—Particulars of the above and other Vacan- 


cies from the Hon. Sec., Assistant Masters’ Asscciation, Parmiter’s 
School, Victoria Park, N.E 


MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 
) Wy 44 Hatton Garden, London. 


Catalogues Free. 
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Sales by Auction. 


MONDAY NEXT. 

VALUABLE COLLECTION OF BRITISH LEPIDOPTERA. 
R. J. C. STEVENS will sell by Auction 
at his Great Rooms, 38 King Street, Covent Garden, on MONDAY, 
NOVEMBER 11, at half-past 12 precisely, the remaining Portion of the 
Extensive and Valuable Collection of British Lepidoptera formed by F. D. 
WHEELER, Esq., M.A., LL.D., F.E.S., Norwich. The result of twenty- 
seven years’ work, chiefly in the Fens of Cambridgeshire and Norfolk. 
Also some Birds’ Eggs and Skins ; Cabinets, &c. 

On view the Saturday prior, 12 = 4; and Morning of Sale, and Catalogues 

ad. 


TUESDAY, NOVEMBER 10. 
VALUABLE COLLECTION OF BRITISH LEPIDOPTERA. 
MR. J. C. STEVENS will sell by Auction 


at his Great Rooms, 38 King Street, Covent Garden, on TUESDAY, 
NOVEMBER 109, at half-past 12 precisely, the Valuable and Extensive 
Collection cf British Lepidoptera formed by Mr. Wa. FArREN, of 
Cambridge. 


On view the Day prior, 12 till 4, and Morning of Sale, and Catalogues had. 


MINERALS, FOSSILS, ROCKS, 


Both single specimens and systematically arranged Collections. The 
correctness of the designations is warranted. On demand ¢riad consignments 
will be sent. Attention is drawn to my 


COLLECTION of 35 CRYSTAL-MODELS in WOOD, 


Size about 5 cm., containing all models sketched in the ‘ Mineralogy of 
ley.” 


Rutley. 


Price... 1 5 
Package and Postage... | 2 
£1 70 


My different Catalogues: I. Mineralogy (Minerals, Meteorites, Mineral 
Preparations for Exhibiting Optical Phenomena, Mineralogical Apparatus 
and Utensils). II. Palazontology and General Geology (Illustrated). III. 
Gypsum Casts (Illustrated). IV. Rocks, Thin Sections of Rocks, Petro- 
graphical Apparatus and Utensils. Will be supplied Gratis on Application. 


Dr. F. KRANTZ, 


Rhenish Mineral Office, Bonn on the Rhine. 
ESTABLISHED 1833. 


(Represented by Messrs. HARRINGTON Bros., Cork, Ireland, 
and Oliver’s Yard, 53A, City Road, London.) 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


_Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinospherium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 


THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
et Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 

ugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. THE DIRECTOR. 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Sava; i 
ge Warfare, Idols, Sacred Masks, Peruvian Potter 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. ’ 


THE 


MATHEMATICAL GAZETTE 


A Terminal Journal for Students 
and Teachers. 


KE. M. LANGLEY, M.A. 


No. 6, OCTOBER. PRICE ONE SHILLING NET. 


CONTENTS : 
THE CONICS OF APOLLONIUS. 
By Rev. J. J. MILNE. 


PROOF OF HORNER’S METHOD. 
By MORGAN JENKINS. 


GREEK GEOMETERS BEFORE EUCLID. 
By Dr. J. S. MACKAY. 


NOTES—QUESTIONS FOR SOLUTION BY 
STUDENTS—REVIEWS AND NOTICES. 


MACMILLAN & CO., LONDON. 


THE TOTAL ECLIPSE OF THE SUN, 


AUGUST 4g, 1896. 

The ORIENT STEAM NAVIGATION COMPANY, Ltd., propose to 
send one of their Steamships of about 4000 tons gross register and 3000 H.P. 
to Vadsé in the Varanger Fiord, Lapland (about 30° E. Long.), to enable 
observation to be made of the above Eclipse. 

Itinerary :—Leave London July 21, visit Odde, Bergen, Naes, Molde, 
Trondhjem, Hammerfest, North Cape ; arrive Vadsé August 3 ; leave Vadsé 
roth ; arrive London August 17. 

Passage money, 40 guineas. 

Preliminary Deposit on Booking, £5. Early application is desirable. 

F. GREEN & CO. Head Offices, 
Managers; Fenchurch Avenue, 
\ANDERSON, ANDERSON, & CO. London. 

For further Particulars apply to the latter Firm, 5 Fenchurch Avenue, 

E.C., or to the West-End Branch Office, 16 Cockspur Street, 5.W. 


F. H. BUTLER, MA. Oxon., Assoc. R. 8. Mines, 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


The following can now be furnished :—-Alveolina and Miliolina Limestone, 
Selsey ; Chalk-Rock, Bucks ; Triassic Conglomerate, S. Devon ; Tourma- 
line-Granite and Elvan, near Ivy Bridge; Troctolite, Hornblende-Schist, 


Gabbro, Mica-Diorite, Serpentine with unaltered Olivine and with Bastite, 
Coverack and the Lizard district ; and Kaolin Rock with Fluor, Epidiorite, 
Spotted Schist, coarse Biotite-Granite, and massive Biotite, E. Cornwall.— 
Micro, sections of many of the above ready or in preparation. Students’ 
rock-sections, a series at ts. each. Zinc, Gold, Tin, and Iron Ores for assay- 
ing. Cabinets, Specimen Trays and Boxes, and Micro-Glass of any 
description supplied. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
Illustrate the leading Text-books, in Boxes, with Trays. 
50 Specimens, 10s. 6d.; 100 do., 2ls.; 200 do., 42s. 
New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils, Post Free. 
ROCK SECTIONS for the MICROSCOPE, from 1s. 6d. each, Post Free. 
ATALOGUES GRATIS. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c., 
always in stock, 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 
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J. STEWARD 


Semi-Automatic Electric 
ARC LAMP. 


Mechanical 
Adjustments. 


Focus Keeping. 


Simple and 
Certain. 


Will Fit 
Ordinary 
Lanterns. 


Catalogues 
Post Free. 

Price £5 10s. Simpler Form, £4 4s. 

406 STRAND; 457 WEST STRAND; 7 CRACECHURCH ST. LONDON. 


THE 


CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


LIMITED, CARLYLE ROAD, CAMBRIDGE. 


The Company have RE- 
MOVED from St. Tibb’s Row 
to the new Workshops and 
Offices which they have just 
built in Roap, 
CAMBRIDGE. 


Manufacturers of Yule’s 
Simple Form of Harmonic 
Analyser. Prices from 

£5 5s. Od. 


Illustrated Catalogue of 
Physical and Physiological 
Apparatus sent Post Free on 
receipt of 1s. 6d. 

Address all communications: 
«‘Instrument Company, Ltd., Cambridge. 


NO END OF WORRY SAVED BY USING 
STONE’S TIME-SAVING 
For keeping in order all SPECIALITIES 


LETTERS, PAPERS, PAMPHLETS, Music, &c. 
Sold by Stationers everywhere. Send postcard for Illustrated Catalogue to 
the manufacturers, 
HENRY STONE & SON, BANBURY. 
Special Boxes, Files, and Cabinets made to order for avariety of purposes. 


PHCENIX FIRE OFFICE, 
19 LOMBARD ST., E.C.,and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SecrETARIES—W. C. MACDONALD and F. B. MACDONALD. 

LOSSES PAID OVER £20,000,000. 


MONIST, 


A QUARTERLY MAGAZINE DEVOTED TO THE 
PHILOSOPHY OF SCIENCE. 
Contributions by Le Conte, Romanes, Max Miller, Felix Klein, C. 


Lloyd Morgan, E. Mach, E. Haeckel, C. Lombroso, E. D. Cope, J. Venn, 
J. Delboeuf, P. Carus, and others. Yearly, gs. 6¢. Single numbers, 2s. 6d. 


THE OPEN COURT PUBLISHING COMPANY, 17 Johnson's Court, 
Fleet Street, E.C., London. 


[NovEMBER 7, 1895 


CHARLES GRIFFIN & CO, 
PUBLISHERS. 


OPEN-AIR STUDIES: An Introduction to 
Geology Out-of-Doors. ByGRENVILLE A. J. COLE, MRI A 
F.G.S., Professor of Geology in the Royal College of Science for Ireland. 
With 12 Full-page Illustrations from Photographs. 8s. 6d. 


“The FASCINATING ‘OpeN-AIR StupiEs’ of Pror. Coie Bive the 
subject a GLOW OF ANIMATION .. . cannot fail to arouse KEEN INTEREST 
in geology. We would commend the work even to advanced Students and 
Teachers, for they would, assuredly FRESHEN UP THEIR KNOWLEDGE aq 
many a subject.” —Geological Magazine. 

“This CHARMING BOOK.”—Freeman's Journal. 

** A book that may very well make the leisure time of even the tourist a 
SOURCE OF INSTRUCTION AND PLEASURE—not for one year only, but for a 
WHOLE LIFE-TIME.” —Glasgow Herald. 


PRACTICAL GEOLOGY (AIDS IN); with 
a Section on Paleontology. By Prof. GRENVILLE A. J. COLE, 
Eee Second Edition, Revised. Cloth, ros. 6¢. With numerous 

ustrations. 


“* Prof. Cole treats of the examination of minerals and rocks in a way that 
has never been attempted before. . . . DESERVING OF THE HIGHEST PRAISE 
Here, indeed, are ‘Aids’ INNUMERABLE AND INVALUABLE. All th 
directions are given with the utmost clearness and precision. Prof. Cole 
is not only an accomplished Petrologist, he is evidently also a thoroughly 
sympathetic teacher, and seems to know intuitively what are stumbling. 
blocks to learners—a rare and priceless quality.” —A theneum. 


PHYSICAL GEOLOGY AND PALAZ. 
ONTOLOGY. By H. GOVIER SEELEY, F.R.S., Professor of 
Geography, King’s College, London. With Illustrations. In 8yo, 
Handsome Cloth, Price 18s. 


“*So much that is not accessible in other works is presented in this volume, 
that no Student of Geology can afford to be without it.” —A merican Journal 
of Engineering. 


STRATIGRAPHICAL GEOLOGY AND 
PALEONTOLOGY. By ROBERT ETHERIDGE, F-.R.S., of the 
British Museum, late Palzontologist to the Geological Survey. With 
numerous Tables, Map, and 36 Plates. In 8vo, Handsome Cloth, 
Price 345. 


** Must take HIGH RANK AMONG WORKS OF REFERENCE.” —A theneum. 


THE MEAN DENSITY of the EARTH: 
An Essay to which the Adams Prize was adjudged in 1893 in the 
University of Cambridge. By J. H. POYNTING, Sc.D., F.R.S., late 
Fellow of Trinity College, Cambridge ; Professor of Physics, Mason 
College, Birmingham. In large 8vo, with Bibliography, Illustrations in 
the Text, and seven Lithographed Plates. 12s. 6d. 


**An account of this subject cannot fail to be of GREAT and GENERAL 
INTEREST to the scientific mind. Especially is this the case when the account 
is given by one who has contributed so considerably as has Prof. Poynting to 
our present state of knowledge with respect to a very difficult subject. . .. 
Remarkably has Newton's estimate been verified by Prof. Poynting.’— 
Atheneum. 


London: CHARLES GRIFFIN & CO., Ltd., 
Exeter Street, Strand. 


SCIENCE PROGRESS 


A MONTHLY REVIEW OF CURRENT 
SCIENTIFIC INVESTIGATION. 
Edited by J. BRETLAND FARMER, M.A. 
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ANTHROPOMETRY IN INDIA. By Joun Beppoe, M.D., LL.D. 


F.R.S. 
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ON OUR PRESENT KNOWLEDGE OF THE MECHANICAL 
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SOCIETY FOR PROMOTING CHRISTIAN KNOWLEDGE. 


PATRIARCHAL PALESTINE. 


Oxford Crown 8vo, with Map, buckram boards, 4s. 


[Gives the result of recent research as to the condition of Palestine in the time of the Patriarchs. 


By the Rev. A. H. Sayce, Professor of Assyriology, 


“ Oriental Archeology,” says the writer, “is on 


he side of those who see in the Hebrew Patriarchs real men of flesh and blood, and who hold that in the narrative of the Pentateuch we have historical 


records, many of which go back to the age of the events they describe.” 


This book is the first to apply the Tel-el-Amarna tablets, both published and 


unpublished, towards elucidating the condition of Syria at this period. It also brings to bear on the subject a recent revision of the Egyptian 


Geographical Lists of Places in Palestine.| 


ANCIENT HISTORY from the MONUMENTS.—The HISTORY of BABYLONIA, 


By the late GEORGE SMITH. 


Edited and brought up to date by the Rev. Prof. A. H. SAYCE. 


Fcap. 8vo, cloth boards, 2s. 
[This work has been brought up to the present date. 


EVENINGS at the MICROSCOPE; or, Researches among the Minuter Organs and 


Forms of Animal Life. 


By the late P. H. GOSSE, F.R.S. A New Edition, Revised by F. 


JEFFREY BELL, M.A., Secretary R.M.S., 


Professor of Comparative Anatomy and Zoology in King’s College, London. Profusely Illustrated. Crown 8vo, cloth boards, 5s. [Ready shortly. 


MANUALS of SCIENCE. — PHYSIO- 


LOGY. By Prof. MACALISTER. Fcap. 8vo, limp cloth, rs. 


BIRDS, A Chapter on.—RARE BRITISH 
VISITORS. By R. BOWDLER SHARPE, LL.D., F.L.S., &c. 
(Zoological Department, British Museum). With 18 beautifully 
Coloured Plates. Crown 8vo, cloth boards, 3s. 6d. 


SIMPLE METHODS for DETECTING 
FOOD ADULTERATION. With Diagrams. By J. A. BOWER. 


Crown 8vo, cloth boards, 2s. 


CHIEF ANCIENT PHILOSOPHIES.— 


PLATONISM. By Rev. T. B. STRONG. Fecap. 8vo, cloth boards, 3s. 


CHIEF ANCIENT PHILOSOPHIES.— 


NEOPLATONISM. By Rev. C. BIGG, D.D. Feap. 8vo, cloth 


boards, 3s. 
IN the LESUTO: a Sketch of African 


Mission Life. By the Rev. Canon WIDDICOMBE. With Map and 
Illustrations. Crown 8vo, cloth boards, 5s. 


NON-CHRISTIAN RELIGIOUS SYS- 
TEMS.—The RELIGION of the CRESCENT, or ISLAM: its 
Strength, its Weakness, its Origin, its Influence. By Rev. W. ST. 
CLAIR-TISDALL, M.A., C.M.S. Feap. 8vo, cloth boards, 4s. 


ECCE HOMO, ECCE REX. Pages from 
the Story of the Moral Conquests of Christianity. By Mrs. RUNDLE 
CHARLES, Avxthor of *“*The Chronicles of the Schénberg-Cotta 
Family.” Smaii post 8vo, cloth boards, 3s. 6d. ; buckram boards, 4s. 


VERSES. By Christina G. Rossetti. Re- 


printed from ‘‘ Called to be Saints,” ‘‘ Time Flies,” and ‘‘ The Face of 
the Deep.” Small post 8vo, printed in red and black on hand-made 
paper, cloth boards, 3s. 6d.; limp roan, 5s.; levantine, 6s. 6d. ; limp 
German calf, 7s. ; limp morocco, 7s. 6d. 


THE FACE of the DEEP. A Devotional 


Commentary on the Apocalypse. By CHRISTINA G. ROSSETTI, 
Author of ‘* Time Flies,” &c. Demy 8vo, cloth boards, 7s. 6d. 


A MEMOIR of CHRISTINA G. ROS- 


on at By ELLEN A. PROCTOR. With Portrait. 18mo, limp 
clot 4 
THE “HIGHER CRITICISM” and the 


VERDICT of the MONUMENTS.’ By the Rev. Prof. SAYCE, 
Queen’s College, Oxford. Fifth Edition. Demy 8vo, buckram, 
bevelled boards, 7s. 6a. 


“A really valuable and important work; perhaps the best which Prof. 
Sayce has yet written.” —Academy. 


AUGUSTINE and his COMPANIONS. By 


the Right Rev. G. F. BROWNE, B.D., D.C.L., Bishop of Stepney. 
Small post 8vo, cloth boards, 2s. 


ENGLAND’S MISSION to INDIA. Some 


Impressions from a Recent Visit. By the Right Rev. ALFRED 
BARRY, D.D., D.C.L. Small post 8vo, cloth boards, 3s. 


THE REV. LUKE TREMAIN, AN IN- 
CIDENT in the CAREER of. By the Rev. AUGUSTUS 
JESSOPP, D.D. 18mo, limp cloth, 6d. 


FOUNDATIONS OF SACRED DUTY. 
Part II. By C. J. ELLICOTT, D.D., Lord Bishop of Gloucester and 
Bristol. Small post 8vo, cloth boards, 2s. 6d. 


THE MESSAGE OF PEACE, and other 
Christmas Sermons. By the late R. W. CHURCH, Dean of St. Paul's. 
Crown 8vo, on hand-made paper, top edges gilt, buckram boards, 2s. 


NORTHUMBERLAND AVENUE, 
BRIGHTON : 129, 


LONDON : 


THE ROMANCE OF SCIENCE. 
THE SPLASH OF A DROP. By Prof. 


WORTHINGTON. With numerous Diagrams. Post 8vo, cloth 
boards, rs. 6a. (New Volume.) 


OUR SECRET FRIENDS AND FOES. 
By PERCY FARADAY FRANKLAND, Ph.D.. B.Sc. (London), 
F.R.S. Second Edition, Revised and Enlarged. Post 8vo, cloth 
boards, 3s. 

“Tt is a book which every Clergyman, every Magistrate, every Guardian 
of the Poor, every Governor of a School ought to possess and master.”— 


Guardian. 
COLOUR. By Captain Abney, F.R.S. 
With 


With numerous Diagrams. Post 8vo, cloth boards, 2s. 6d. 


COAL. By Prof. R. Meldola. 


numerous Diagrams. Post 8vo, cloth boards, 2s. 6d. 


DISEASES OF PLANTS. 


MARSHALL WARD. With numerous Illustrations. 
boards, 2s. 6d. 


TIME and TIDE: a Romance of the Moon. 
Third Edition, Revised. By Sir ROBERT S. BALL, LL.D., F.R.S., 


Royal Astronomer of Ireland. Illustrated. Post 8vo, cloth boards, 
2s. 6d. 


THE STORY of a TINDER-BOX. By the 
late CHARLES MEYMOTT TIDY, M.B.M.S., F.C.S. With 
numerous Illustrations. Post 8vo, cloth boards, 2s. 


THE BIRTH and GROWTH of WORLDS. 


A Lecture by Prof. GREEN, M.A., F.R.S. Post 8vo, cloth boards, rs. 


SOAP BUBBLES and the FORCES which 
MOULD THEM. Being a Course of Three Lectures delivered at the 
London Institution, in December 1889 and January 1890, before a 
Juvenile Audience. By CC. V BOYS, A.R.S.M., ERS. With 
numerous Diagrams. Post 8vo, cloth boards, 2s. 6d. 


SPINNING TOPS. The Operatives’ Lec- 


ture of the British Association Meeting at Leeds, September 1890. By 
Prof. J. PERRY, M.E., D.Sc., F.R.S. With numerous Diagrams. 
Post 8vo, cloth boards, 2s. 6d. 


THE MAKING OF FLOWERS. By the 


Rev. Prof. GEORGE HENSLOW, M.A., F.L.S., F.G.S. With 
several Illustrations. Post 8vo, cloth boards, 2s. 6d. 


THE DAWN OF EUROPEAN 
LITERATURE. 
THE GREEK EPIC. By Prof. G. C. W. 


WARR, M.A. With Map. Fcap. 8vo, cloth beards, 3s. Library 
Edition for School Prizes, &c. Crown 8vo, on hand-made paper, top 
edges gilt, buckram boards, 5s. ; calf, 7s. 6a. (New Volume.) 

FRENCH LITERATURE. By the late 
GUSTAVE MASSON, B.A., Assistant Master and Librarian of 
Harrow Schooi. Fcap. 8vo, cloth boards, 2s. 6d. 


ANGLO-SAXON LITERATURE. By the 


Rev. Prof. EARLE. Fcap. 8vo, cloth boards, 2s. 6d. 


SLAVONIC LITERATURE. By W. R. 
MORFILL, M.A. Fcap. 8vo, cloth boards, 2s. 6d. 
“* His book will supply an admirable introduction to a systematic study of 
Slavonic literature.” —Scotsman, 


*,* Others in preparation. 
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Post 8vo, cloth 
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BREAKFAST—SUPPER. JAMES R. GREGORY & CO. 


r S’S MINERALOGISTS, &c. 
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High Street, Gre oucester Road Stations. 
BOILING WATER OR MILK. Specimens, Collections, Appliances, &c. Lists as usual. 
on New Catalogues preparing. 


TO SCIENCE LECTURERS. _ MOVED FROM 88 CHARLOTTE STREET, FITZROY SQUARE. 


Miniature Triple Lantern constructed for B. 7. ALDEN, reat ee 

success. New Oxyhydrogen Microscope. Science alley or Class Mathematical Instrument Manufacturer | to H. M. Government, Council 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, of India, Science and Art Department, Admiralty, &c. 

Highest Award. Supplied to the Royal Polytechnic Institution, Dr. H. M athematical, Drawing, and Surveying Instruments 
Grattan Guinness, Madame Avetina Patti, &c. Patent Pamphengos of every description 

Science Lanterns. The Universal Lantern 4- «inch Condensors, 4-wick Lamp, Of the Highest Quality and Finish, at most Moderate Prices. 
Portrait Combination front Lenses, £1 5s. 6a@., marvellous value. Science Illustrated Price List Post Free. 


Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern W. F.S. obtained the only Medal in the Great Exhibition of 1862 for 

Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- Excellence of Construction of Mathematical Instruments, and the only Gotp 
ravings, 6d.; Postage, 3d. List of 300 Lecture Sets, Science Subjects, MEDAL in the International Inventions Exhibition 1885 for Mathematical 
iews, &c., 6d.; Postage, 2d. Pamphlets Free. —W. C. HUGHES, Work. Silver Medal, Architects’ Exhibition. 1886. 
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“OPTIMUS” MAGIC LANTERNS => rce DRAWING ROOM LECTURE HALL. 


Limelight may be adapted without alteration at an extra cost of 16s. 
Each Magic Lantern is efficient for Exhibitions. The Lens gives crisp definition, being a superior Achromatic, Photographic Combination with rack and 
pinion. It is fitted to a telescopic lengthening tube, so gaining increased focal accommodation, The Condenser is composed of two plano-convex lenses of 
4 inches diameter, The refulgent lamp has 3 wicks, yielding a brilliantly illuminated picture. Each is complete in Box. 


LANTERN 
PHOTOS. 
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Coloured, 1/6. 


All Accessories at 
reasonable prices. 


Perforated Russian | CATALOGUE Mehogany Body, 
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Superior Japanned 
Ban Brass Sliding Tubes. 
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ELECTRI CAL A PPARATUS 
Ceagedee For Lecture, Experimental, and other Purposes. 


Write for Large New Catalogue (1st Section, ‘‘ EXPERIMENTAL”’), 
Sixth Edition, 100 pp., 620 Illustrations, Post Free, 8d. 


WESTERN ELECTRICAL WORKS, BRISTOL. 


ESTABLISHED 1876. 


IARVEY & PEAK. 


(BY APPOINTMENT TO THE ROYAL INSTITUTION OF GREAT BRITAIN.) 
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TESLA’S APPARATUS (Patent). 
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BRITISH AND FOREIGN. 
Edited by James Britren, F.L.S., British Museum. Gout, Rheumatism, Lumbago, Sciatica 
Contents :—Original Articles by leading Botanists.—Extracts, and Cuts, Bruises, Sprains, &e. 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— INVALUABLE FOR ALL SKIN DISEASES 


Proceedings of Societies. 
Price 1s. 3¢. Subscription for One Year, payable in advance, 12s. Holloway Ny Ointment and Pills may be obtained of 
all Medicine Vendors. 


MESSRS. MACMILLAN & CO.’S NEW BOOKS. 


Parts 1 and 2. Royal 8vo. Is, net each, 


A HISTORY OF MANKIND. By Professor Frieprich Ratzet. Translated 
from the Second German Edition by A, J. BUTLER, M.A., with Preface by E. B. TyLor, D.C.L., with Thirty Coloured 
Plates, Maps, and numerous Illustrations in the Text. In Thirty Monthly Parts at Is. net, and in Three Volumes, 12s, net 
each, 


THE STRUCTURE OF MAN AN INDEX TO HIS PAST HISTORY, 
By Dr. R. WIEDERSHEIM, Professor in the University of Freiburg in Baden. Translated by H. and M. BeRNarp. 
The Translation edited and annotated, and a Preface written, by G. B. Howes, F.L.S., Professor of Zoology, Royal 
College of Science, London. With 105 Figures in the Text. 8vo. 8s. net. 


A HANDBOOK OF BRITISH LEPIDOPTERA. By Epwarp Mevrick, 


B.A., F.Z.S., F.E.S., Assistant Master at Marlborough College. Extra Crown 8vo. 10s. 6d. net. 


BIRDCRAFT. A Field Book of Two Hundred Song, Game, and Water Birds. 
By MABEL OSGOOD WRIGHT, Author of ‘‘ The Friendship of Nature.” With Full-page Plates containing 128 Birds 
in the Natural Colours, and other Illustrations. Extra Crown 8vo, 12s. 6d. net. 


THE GOLD MINES OF THE RAND. Being a description of the Mining 
Industry of Witwatersrand, South African Republic. By FREDERICK J. HATCH and J. A. CHALMERS. With 
Maps, Plans, and Illustrations. Super Royal 8vo. 17s. net. 


THE SCIENTIFIC FOUNDATIONS OF ANALYTICAL CHEMISTRY, 


treated in an Elementary Manner. By WILHELM OSTWALD, Ph.D., Professor of Chemistry in the University ot 
Leipzig. Translated with the Author’s sanction, by GEORGE M‘Gowan, Ph.D. Crown 8vo, 55. net. 


APPLIED MECHANICS. An Elemental General Introduction to the Theory 
of Structures and Machines; with Diagrams, Illustrations, and Examples. By JAMES H. COTTERILL, F.R.S., 
Associate Member of Council of the Institution of Naval Architects; Associate Member of the Institution of Civil 
Engineers, Professor of Applied Mechanics in the Royal Naval College, Greenwich. Fourth Edition, Revised and 
Enlarged. Medium 8vo. 18s. 


SCIENCE AND ART DRAWING. Complete Geometrical Course, consisting 


of Plane and Solid Geometry, Orthographic and Isometric Projection, Projection of Shadows, The Principles of Map 
Projection, Graphic Arithmetic, and Graphic Statics. By J. HUMPHREY SPANTON, Gold Medallist, Royal Academy 
of Arts, London ; Instructor in Drawing to Naval Cadets in H.M.S. Britannia. Designed to meet all the Requirements of 
Army and Science and Art Examinations. 8vo. Ios. net. 


EVOLUTION AND EFFORT, AND THEIR RELATION TO RELIGION 
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Have the recommendation of finish and quality, and the purity of the goods 
is beyond question, while the material is simply unsurpassable and held in 


the highest repute. 
SAMPLES AND ILLUSTRATED CATALOGUES containing full particulars sene 


Ne 
MARK 2 iy, 42 on receipt of inquiry, POST FREE. 


FORSYTH, Renfiela Street, GLASGOW. 
NEW AND INTERESTING MICROSCOPIC OBJECTS. 


ad. £s.d. 
Internal. and Alimentary of Male Blow-Fly.. o 3 6. Blight of Grape Vine—Phylloxera—Winged ... © 30 
F ” of Male and Female Drone- Red Spider of Hop—Tetranychus telarius o 1 6 
Fly ins Each o 3 6 Parasite of Flying Fox (Ceylon) .. 36 
Section of E ye ‘of Snail... o 2 0 Lilac Moth, opaque, very brilliant o 1 6 
Hair of Peccary, Long. and Trans. Sections, 1 ‘mounted separately Spores of Fern in Yorkshire’Coal “ o 16 
on one Slide... 2 Section through entire Hand of Foetus, very perfect ... 36 
Section of Tentacles and Arms of ‘Octopus 1 9 Foot of 36 
Set of 24 Botanical Slides, specially arranged for the use of Students 1 4 0 Ova of Bilharzia . - © 19 
Set of 36 Slides, specially cat for Students for the ren of Group of about 150 Diatoms from Bori, “Hungary, very perfect o 6 6 
Public Health ... 


Any of the above Objects inset ee return on receipt of remittance for price. CLAssiFieD List, sepresenting a Stock of 40,000 First-class Objects, 
sent Post free on application. 

MICROSCOPES AND APPARATUS. 
WATSON & SONS’ “GRAND MODEL” VAN HEURCK MICROSCOPE. Has completely rotating stage : the mechanical movements of stage are 
controlled by two milled heads working on one centre; when set horizontally, the height to the centre of the eyepiece is 10 inches, the normal reading 
distance. The tripod foot, which is very massive, has a spread of 10 inches in each direction. Full particulars forwarded on application. 
WATSON & SONS’ NEW CENTREING UNDERFITTING can be applied to almost any make of Student's Microscope. It enables the Sub-stage 
Condenser to be centred precisely with the Objective. Particulars on application. 
Full Illustrated Catalogue Ey roscopes and Apparatus sent Post free on application to 

- WAT Opticians To H.M. GovERNMENT. 


Sole London Address: 313 HIGH HOLBORN, LONDON, W.C., and 78 Swanston Street, Melbourne, Australia. 


CROSSLEY’S OIL ENGINES. 
PORTABLE OIL ENGINES. 


Suitable for all classes 


ECONOMICAL, of Agricultural 
POWERFUL, Work. 
EFFICIENT. 


REFERENCES, dc., ON 
APPLICATION. 


Cost of Working: 
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“ STRONGEST AND BEST.”—Health. 
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i<_- Purchasers should ask specially for FRY’S PURE CONCENTRATED COCOA, to distinguish it from 
other varieties manufactured by the Firm. 


Printed by RICHARD Cav AND Sons, Limirep, at 7 and § Bread Street Hill, Queen Victoria Street, in the City of London, and published a by- 
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0 
a 


“ 
ese 
Vill 
T 
— 
Na 
, MANCHES 
TER; 
Sa 
— 
J 


ene 


We 


= 


es 


To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoRDSWORTH. 


No. 1359, VOL. 53.] 


THURSDAY, NOVEMBER 14, 1895. 


[PRICE SIXPENCE. 


Regi d as a Newspaper at the General Post Office.] 


{All Rights are Reserved. 


NEW CATALOGUE 


NOW READY. 


CATALOGUE NO. 1— 
SCIENTIFIC INSTRUMENTS. 


Complete Illustrated List of 
Mercurial Barometers. 

Aneroid Barometers. 
Rain Gauges. 


_ Astronom cal Telescopes. 
Tourist Telescopes. 
Field Glasses. 


Opera Glasses. Thermometers. 
Microscopes. Armillary Spheres. 
Microscopic Apparatus. Orreries. 
Surveying Instruments. Globes. 
Drawing Instruments. Compasses. 
Spectacles. 


Sun Dials. 
Price FourPeNce. 


Manufactured and supplied by 


NEWTON & CO. 


Cutiions and Scientific Instrument Makers to HER MAJESTY THE QUEEN 

d.H.R.H. rHe Prince oF WaALEs, the Admiralty, War Department, 

indian and Foreign Governments, the Science and Art Department, the 
‘Roy al Institution of Great Britain, &c. 


3 FLEET STREET, LONDON. 


GRIFFIN’S 
NEW DRAUGHT 


GAS FURNACES, 


WITH 
INDESTRUCTIBLE 
CAST-IRON BURNERS, 


No Gauzes! No Blower! No Smoke! 
A perfect Bunsen Flame. 
No troublesome Internal Fittings. 
Cover swivelled ; Crucibles easily removed. 
A most powerful and reliable Burner. 


Melts Cast-iron in 35 Minutes from time of Lighting. 


ILLUSTRATED PRICE LIST POST FREE. 


JOHN J. GRIFFIN & SONS, LE 
22 GARRICK STREET, LONDON, W.C. 


NALDER BROS. & CO. 


CARHART CLARK 


STANDARD CELL. 


Double Pattern, as illustrated - £2 10s. 
Single Patten - - - - - - £f 15s. 


NEW CATALOGUE, POST FREE, ON 
APPLICATION. 


NALDER BROS. & CO,, 
16 RED LION STREET, 
CLERKENWELL, LONDON, E.C. 


Telephone No. 6770. 
Telegraphic Address, SEcoHM, LONDON.” 


NEGRETTL & ZAMBRA’S THERMOMETERS, 


The outside Window Bracket Thermometer 
enables the observer to read the Present 
Temperature from inside the House. 


PRICE and upwards, 
Accurate Thermometers for al/ Purposes, 
ILLUSTRATED PRICE LISTS FREE TO ALL PARTS OF THE WORLD. 


NEGRETTI & ZAMBRA, 
Scientific Instrument Makers to Her Majesty the 
Queen and British and Foreign Governments, 
38 HOLBORN VIADUCT. 
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45 Cornhill, and 122 Regent Street, London. 
Photographic Studios : Crystal Palace. 
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GEORGE HERIOT’S TRUST. 


HERIOT-WATT COLLEGE, EDINBURGH. 


PROFESSORSHIP OF APPLIED PHYSICS AND ELECTRICAL 
ENGINEERING. 


The PROFESSORSHIP of APPLIED PHYSICS and ELECTRICAL 
ENGINEERING having become Vacant by the Appointment of Prof. 
R. Muctineux WALMsLkyY to be Principal of the Northampton Institute, 
Clerkenwell, London, the GovERNoRS will | be glad to receive Applications 
from Candidates for the Appointment. The new Professor will commence 
duty on January 1, 1896. Written Applications, accompanied by 30 Copies 
of Testimonials, which will not be returned, should be sent to the 
Treasurer of George Heriot’s Trust on or before November 22. 

The Salary of the Professor is £400 per annum. Enquiries as to the duties 
of the Professorship should be addressed to the Principat at the Heriot- 
Watt College. Candidates are requested to abstain from calling on the 
Governors unless they are invited to do so. 

DAVID LEWIS, Treasurer. 


Treasurer's Chambers, 20 York Place, Edinburgh, November 1, 1895. 


CAPE OF GOOD HOPE. 
ASSISTANT GEOLOGIST. 


An Assistant Geologist, with thorough grasp of Structural Geology and 
aa in Field-work, is wanted by the Geological Commission of Cape 

olony 

Salary £400 (Four hundred pounds) per annum, and an allowance for 
travelling expenses when in the field. First-class passage. Further 
particulars on application to the Agent General. 

Letter of application with Testimonials, marked on envelope ‘* Assistant 
Geologist,” to be lodged with the Agent General for the Cape of Good Hope, 
No. 112 Victoria Street, London, not later than December 2, 1895 

The gentleman appointed to enter upon his duties at the very Peaailent date 
possible. 

Cape Town, October 15, 1895. 


BOROUGH OF PLYMOUTH. 


The Technical Instruction Committee invite Applications for the Appoint- 
ment of HEAD-MASTER of the Science Technological and Commercial 
Department of their Technical Schools. He must hold an University 
Degree, and be highly qualified in Chemistry, Physics and Mechanical Sub- 
iects. He will A required to take charge at the beginning of January 
next. Salary, £300 per annum. 

A Statement of Duties can be obtained on application to the SECRETARY. 

Applications, stating Age, with Copies of Testimonials, which will not be 
returned, together with the Names and Addresses of three Referees, to be 
forwarded, on or before November 15, to 

T. W. BYFIELD, Secretary. 


_ Technical Schools, Plymouth, October 22, 1895. 


“NATURAL SCIENCE SCHOLARSHIP. 


KEBLE COLLEGE, OXFORD. 


A SCHOLARSHIP of the annual value of £60, together with Laboratory 
fees, not exceeding £20 per annum, will be awarded at this College in 
December 1895. 

The Examination commences Wednesday, December 4. 

Subjects : Chemistry or Biology, with Elementary Mechanics and Physics 
for all Candidates, and Elementary Chemistry for those whe offer Biology. 
“ For full particulars apply to W. Hatcuetr Jackson, Keble College, 

xford. 


THE VICTORIA UNIVERSITY. 
EXTERNAL EXAMINERS. 

Applications are invited for the Office of EXTERNAL EXAMINER 
in, BOTANY, in PHARMACOLOGY and THERAPEUTICS, and in 
SURGERY. The Appointments will be for Three Years, at the expiration 
of which the Examiners are not eligible for re-election. 

Applications, which may be accompanied by Copies of Testimonials or 
References, at the Candidate's discretion, should be sent in on or before 
November 30, 1895. 

Further particulars may be obtained from 


ALFRED T. BENTLEY, Registrar. 


Manchester, November 1895. 


THE VICTORIA UNIVERSITY. 


The REGISTRARSHIP of the UNIVERSITY will shortly become 
Vacant by the resignation of A. T. BENTLEY, Esq., A. 

Applications, accompanied by references, and, if thought proper, by testi- 
monials, should be sent, on or before December 1, to the VicE-CHANCELLOR, 
under cover to the REGIsTRAR, the Victoria University, Manchester, who 
will furnish all necessary information. 


Manchester, November 1895. 


BEDFORD COLLEGE (LONDON) 
FOR WOMEN, 
8 and 9 YORK PLACE, BAKER STREET, W. 
Founpvep 1849.—Principal, Miss EMILY PENROSE. 
MICHAELMAS TERY, 189s. 
The HALF-TERM BEGAN on MONDAY, NOVEMBER 11. 
LUCY J. RUSSELL, Honorary Secretary. 


THE ELECTRICAL 
GENERAL ENGINEERING COLLEGE, 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 
EARL’S COURT, S.W. 


Principat—G. W. TUNZELMANN, B.Sc., M.1.E 
Senior-Instructor—C. CAPITO, M.I. E. E., M. I.M 


Laboratories, Dynamo Room, Steam Engine, Engineering weil 
with Machine Tools, Pattern Shop, &c. 

The College provides a Training for Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students in Mathematics, Physics, Chem- 
istry, Biology, Geology, and Mineralogy, and_ Preliminary Training for 
Students catering Conpar’ s Hill and the Central Institution. 

A SPL ENDID COL L ECTION OF ABOUT 2000 ‘SPECIMENS OF 

MARBLES, FOSSILS, AND OTHER MINERALS, SHELLS, &c. 


The Committee of the Petworth Club and 


Institute having no space for displaying the above, offer them for Sale 
by Private Treaty. About half the Collection are nicely arranged in 
18 drawers with trays, in a mahogany Cabinet about 6 ft. high x 3 ft. 
wide. The Marbles are mounted on boards, and the remainder are 
rearranged in boxes. 


and offers invited. Address, W. J. Cracc, Hon. 


“TUTE, 3 Johannis Allee; Leipzig, Germany.—Diatom Preparations a 
Speciality. Diatoms: 5000 Varieties in Catalogue of Single Species 
and Spread Slides. Diatom Test Slides and Test Plates, mounted 
under Calibrated Covers in various Media. Diatom Type Plates sys- 
tematically arranged, containing from 50 to rooo Species. A Large 
Assortment of Type Plates of Recent and Fossil Diatoms. Diatoms: 

Artistic and Symmetrical Groups, beautifully arranged in_ the form: of 
Rosettes, Stars, Wheels, &c. Butterfly Scale Slides: Scales arranged 
in Bouquets, Pictures, &c. Catalogue Post-free. 


BROWNING SPECTROSCOPE in Cabi- 


net ; cost over £15. In good condition. Will accept £10.—Wartson, 
Lorraine Terrace, Low Fell, Gateshead. 


FIRST 45 VOLUMES “NATURE,” Half- 


bound, Calf, good condition, for Disposal.—Offers to J. Loram, 167 
and 168 Fore Street, Exeter. 


LANTERN SLIDES IN ZOOLOGY AND BOTANY. 


We have now ready extensive series of beautifully executed Lantern 
Slides, specially selected and adapted for Popular Science Lectures, 
The following are a few of the Sets in stock :— 

1. Evolution. 8. The Metamorphoses of Insects. 

2. ae Objects of the Sea- | 9. The —; ta of Life (Pro- 

. The Contents of the Tow-Net. | a 

A Dredging Cruise. j 

- Zoophytes and Jelly-fish. 11. The Fertilisation of Flowers. 

Star-fish and Sea-urchins. ‘Pl 

. The Metamorphoses of Crus- 12. The Mechanism of Plants. 
tacea, 13. The Scenery of Jersey. 


10. Zoology. 


The number of Slides in each Series can be varied to suit individual 
requirements. 


Price 1/- each, with reduction for a Quantity. 
Slides to Order at same Price as from Stock; on Hire at 
2/- per doz. 

Perfect Workmanship Guaranteed. Full Particulars on 
application. 


JAMES HORNELL, BIOLOCICAL LABORATORY, JERSEY. 


F. H. BUTLER, ™.4. Oxon., Assoc. R. S. Mines, 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


The following can now be furnished :—Alveolina and Miliolina Limestone, 
Selsey ; Chalk-Rock, Bucks ; Triassic Conglomerate, S. Devon ; Tourma- 
line-Granite and Elvan, near Ivy Bridge ; Troctolite, Hornblende-Schist, 
Gabbro, Mica-Diorite, Serpentine with unaltered Olivine and with Bastite, 
Coverack and the Lizard district ; and Kaolin Rock with Fluor, Epidiorite, 
Spotted Schist, coarse Biotite-Granite, and massive Biotite, E. Cornwall.— 
Micro. sections of many of the above ready or in preparation. Students’ 
rock-sections, a series at ts. each. Zinc, Gold, Tin, and Iron Ores for assay- 
ing. Cabinets, Specimen Trays and Boxes, and Micro-Glass of any 
description supplied. 
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Sale by Huction. 
TUESDAY NEXT. 
VALUABLE COLLECTION OF BRITISH LEPIDOPTERA. 
MR. J. C. STEVENS will sell by Auction 


at his Great Rooms, 38 King Street, Covent Garden, on TUESDAY, 
NOVF MBER 109, at half-past 12 precisely, the Valuable and Extensive 
Collection cf British Lepidoptera formed by Mr. Wma. FARREN, of 
Cambridge. 

n view the Day prior, 12 till 4, and Morning of Sale, and Catalogues had. 


“LIVING SPECIMENS FOR 
THE MICROSCOPE, 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 

THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. THE DIRECTOR. 


JAMES R. GREGORY & CO. 


MINERALOGISTS, &c. 


HAVE NOW 


REMOVED TO 
1 KELSO PLACE, STANFORD ROAD, 


GTON, W. 
A few minutes from Natural History Museum, Science Schools, South 
Kensington, High Street, and Gloucester Road Stations. 
Specimens, Collections, Appliances, &c. Lists as usual. 
New Catalogues preparing. 


REMOVED FROM 88 CHARLOTTE STREET, FITZROY SQUARE. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 
For the Use of Students, Science Teachers, Prospectors, &c., and to 
Illustrate the leading Text-books, in Boxes, with Trays. 
50 Specimens, 10s. 6d.; 100 do., 2ls.; 200 do., 42s. 
New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils, Post Free. 
ROCK SECTIONS for the MICROSCOPE, from rs. 6d. each, Post Free. 
CATALOGUES GRATIS. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c., 
always in stock. 


THOMAS D. RUSSELL, 
_ 78 NEWGATE STREET, LONDON, E.C. 


SCIENCE LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL 
LANTERN, used by late W. LAntT CarPENTER, Esq., Prof. Forses, &c. 
Miniature Triple Lantern constructed for B. J. Mavpen, “ei; reat 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr. H. 
GraTTan GuInNEss, Madame Apeina Patti, &c. Patent Pamphengos 
Science Lanterns. The Universal Lantern 4-inch Condensors, 4-wick Lamp, 
Portrait Combination front Lenses, £1 5s. 6¢., marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
ravings, 6d.; Postage, 3d. List of 300 Lecture Sets, Science Subjects, 

iews, &c., 6d.; Postage, 2d. Pamphlets Free.—W. C. HUGHES, 
Srectatist, Brewster House. 82 Mortimer Road, Kingsland, N. 


MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 

44 Hatton Garden, London. 
Catalogues Free. 


THE TOTAL ECLIPSE OF THE SUN, 
AUGUST 4g, 1806. 


The ORIENT STEAM NAVIGATION COMPANY, Ltd., propose to 
send one of their Steamships of about 4000 tons gross register and 3000 H.P. 
to Vadsé in the Varanger Fiord, Lapland (about 30° E. Long.), to enable 
observation to be made of the above Eclipse. 

Itinerary :—Leave London July 21, visit Odde, Bergen, Naes, Molde, 
Trondhjem, Hammerfest, North Cape ; arrive Vadsé August 3; leave Vadsd 
roth ; arrive London August 17. 

Passage money, 40 guineas. 

Preliminary Deposit on Booking, £5. Early application is desirable. 

F. GREEN & CO. Head Offices, 
Managers; Fenchurch Avenue, 
\ANDERSON, ANDERSON, & CO. London. 

For further Particulars apply to the latter Firm, 5 Fenchurch Avenue, 

E.C., or to the West-End Branch Office, 16 Cockspur Street, S.W. 


-PHCENIX FIRE OFFICE, 
19 LOMBARD ST., — CROSS, S.W. 


MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SecreTaries—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £20,000,000. 


Mathematical Instrument Manufacturer to H. M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every description 
Of the Highest Quality and Finish, at most Moderate Prices. 
Lllustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only GoLp 


MEDAL in the International Inventions Exhibition 1885 for Mathematical _ 


Work. Silver Medal, Architects’ Exhibition. 1886. 
Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


Spectrometers, Spectroscopes, Goniometers, Cathetometers, Optical 
Benches, &c., &c. Instruments for special purposes constructed to Clients 
own designs. Prices moderate. 

W. WILSON (formerly Foreman at Messrs. ELLIOTT BRos.), 
56 Crogsland Road, Chalk Farm, London, N.W. 


EPPS'S COCOAINE. 


COCOA-NIB EXTRACT. 
(TEA-LIKE.) 

The choicest roasted nibs (broken-up beans) of the natural Cocoa on being 
subjected to powerful hydraulic pressure, give forth their excess of oil, 
leaving for use a finely-flavoured powder—*‘*Cocoaine,” a product which, 
when prepared with boiling water, has the consistence of tea, of which it is 
now, with many, beneficially taking the place. Its active principle being a 
gentle nerve stimulant, supplies the needed energy without unduly exciting 
the system. 


CURE 


Biliousness, Sick Headache, Indigestion 


and all Internal Complaints. 
CAN BE TAKEN BY THE MOST DELICATE. 


Holloway’s Pills and Ointment may be obtained of 
all Medicine Vendors. 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 
nee ray of Savage Warfire, Idols, Sacred Masks, Peruvian Pottery 


ukis, China, Lacquer, Gongs, Shells, and other Curios. 
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STANFORD'S COMPENDIUM OF 
GEOGRAPHY AND TRAVEL. 


NEW ISSUE, REWRITTEN, AND WITH NEW ILLUSTRATIONS. 
Now Ready, Large Crown 8vo, Cloth, 15s. 


AFRICA: Vol. II, SOUTH AFRICA. By 
A. H. KEANE, F.R.G.S. Author of “ North Africa” in same 
Series, “‘ Eastern Geography,” &c., &c. With 11 Maps and g2 
Illustrations. 


The Vols. already issued in the New Series are— 


AFRICA: Vol. I., NORTH AFRICA. By 
A. H. KEANE, F.R.G.S. Author of “Asia” in same Series, 
** Eastern Geography,” &c. With 9 Maps and 77 Illustrations. 15s. 
‘The preparation of the book must have involved immense and original 
labour, for the volume in the former series by the late Keith Johnston has 
been entirely superseded. Mr. Keane is to be complimented on the manner 
in which he has discharged his task.” —Glasgow Herald. 


AUSTRALASIA: Vol. I., AUSTRALIA 
AND NEW ZEALAND. By A. R. WALLACE, LL.D., F.R.S. 
With 14 Maps and 6g Illustrations. 15s. 


‘fA remarkably useful work, which exemplifies in a striking degree the 
higher ideal and wider range of information aimed at by modern geo- 
raphers as compared with their predecessors of thirty or forty years ago.” — 
imes. 


AUSTRALASIA: Vol. II., MALAYSIA 
AND THE PACIFIC ARCHIPELAGOES. By F. H. H. GUIL- 
LEMARD, M.D. With 16 Maps and 47 Illustrations. 15s. 


Dr. Guillemard’s volume is certainly the most interesting and accurate 
account extant on the tropical portion of the Eastern Archipelago.”— 
Nature. 


OTHER VOLUMES IN PREPARATION, 


London: EDWARD STANFORD, 26 and 27 Cockspur Street, S.W. 
GEOGRAPHER TO HER MAjEsty THE QUEEN. 


TRANSACTIONS OF THE ROYAL DUBLIN SOCIETY. 


Vol. V. (Series II.) 


Part IX._SURVEY OF FISHING GROUNDS, WEST 
COAST OF IRELAND, 1890-1891. REPORT ON THE RARER 
Fisnes. By ERNEST W. A HOLT and W. L. CALDER- 
WOOD, F.R.S.E. 


6 Plates, 4to, Sewed. Price 8s. 


Part X._THE PAPILLARY RIDGES ON THE HANDS 
AND FEET OF MONKEYS AND MEN. By DAVID HEP- 
BURN, M.D., Lecturer on Regional Anatomy, and Principal Demon- 
‘strator of Anatomy, in the University of Edinburgh. 


5 Plates, 4to Sewed. Price 1s. 6d. 


Part XI._THE COURSE AND NATURE OF FERMENTA- 
TIVE CHANGES IN NATURAL AND POLLUTED WATERS, 
AND IN ARTIFICIAL SOLUTIONS, AS INDICATED BY THE 
COMPOSITION OF THE DISSOLVED GASES. (Parts L., II., 
andIII.) By W. E. ADENEY, Assoc.R.C.Sc.1., F.1.C., Curator and 
Ex-Examiner in Chemistry in the Royal University, Ireland. 


4to Sewed. Price 3s. 6d. 


WILLIAMS AND NORGATE, 


14 HENRIETTA STREET, COVENT GARDEN, 
LONDON, W.C. 


Also at EDINBURGH and OXFORD. 


THE DISEASES OF PERSONALITY. 
By TH. RIBOT. Second Edition, Cloth, 3s. 6d. 

‘Without attempting to condense further this already condensed and very 

readable little volume, written by a distinguished inquirer, I will conclude 


by saying that’ it well deserves a place in any general library.’“—Mr. 
RANCIS GALTON in Nature. 


Also, by the same Author, ‘‘ The Diseases of the Will,” and ‘“ The 
Psychology of Attention.” Each, Cloth, 3s. 6¢.; Paper, 1s. 6d. 


THE OPEN COURT PUBLISHING COMPANY, 17 Johnson's Court, 
Fleet Street, E.C., London, 


FROM 


A. & C. BLACK’S LIST, 


PLEA FOR A SIMPLER LIFE. By 


GEORGE KEITH, M.D., F.R.C.P.E. Second 
Edition, Crown 8vo, Cloth. Price 2s. 6d. 


THE PROBLEM OF THE AGED 


POOR. By GEOFFREY DRAGE, M.P. Crown 8yo, 
Cloth. Price 6s. 


MONEY AND MONETARY PRO- 
BLEMS. By J. SHIELD NICHOLSON, M.A., D.Sc., 


Professor of Political Economy in the University of Edin. 
burgh. Third Edition, Crown 8vo, Cloth. Price 7s. 6d. 


DYNAMICS. By P. G. Tarr, M.A, 


Professor of Natural Philosophy in the University of Edin- 
burgh. Crown 8vo, Cloth. Price 7s. 6d. 


MILK: ITS NATURE AND COM. 
POSITION. A Handbook on the Chemistry and Bacterio- 
logy of Milk, Butter and Cheese. By C. M. AIKMAN, 
M.A., D.Sc. Crown 8vo, Illustrated, Cloth. Price 3s. 6d. 


INTRODUCTION TO THE STUDY 


OF FUNGI. Their Organography, Classification, and 
Distribution, for the Use of Collectors. By M. C. COOKE, 
M.A., LL.D. Crown 8vo, Illustrated, Cloth. Price 14. 


AN INTRODUCTION TO STRUC- 
TURAL BOTANY (FLOWERING PLANTS). By D. 
H. SCOTT, M.A., Ph.D., F.R.S., Honorary Keeper of 
the Jodrell Laboratory, Royal Gardens, Kew. Second 
Edition. Crown 8vo, Cloth, Illustrated with 183 Figures. 
Price 35. 6d. 


ZOOLOGY OF THE INVERTE- 
BRATA. A Text-Book for Students. By A. E. SHIP- 
LEY, M.A., Fellow and Assistant Tutor of Christ’s College, 
and Demonstrator of Comparative Anatomy in the Uni- 
versity of Cambridge. Demy 8vo, Cloth, Illustrated. Price 
18s. net. 


INVESTIGATIONS ON MICRO- 
SCOPIC FOAMS AND ON PROTOPLASM. By. Prof. 
O. BUTSCHLI. Translated from the German by E. A. 
MINCHIN, B.A. Oxon. Demy 8vo, Cloth, Illustrated with 
12 Lithographic Plates. Price 18s. net. 


A HISTORY OF ASTRONOM 
DURING THE NINETEENTH CENTURY. By 
AGNES M. CLERKE. Third Edition, Revised and 
Enlarged. 1 Vol. Demy 8vo, Cloth, Illustrated. Price 
12s. 6d. 


AN INTRODUCTION to CHEMICAL 
THEORY. By ALEXANDER SCOTT, M.A., D.Sc., 
Jacksonian Demonstrator in the University of Cambridge. 
Crown 8vo, Cloth, Price 55. 


NOTES ON THE DISTRICT OF 
MENTEITH. By R. B. CUNNINGHAME GRAHAM. 
Second Edition. Feap. 8vo, Paper Covers, Price 15-3 
Cloth, Price 2s. 


A. & C. BLACK, Soho Square, London. 
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DIARY OF THE SCIENTIFIC AFRICAN 
THURSDAY, November 14. 4 

id Motions, iii. ; and on the Propagation of Waves upon the Plane Sur- > Z y > F 
wegen Ta o Portions of Fluid of different Vorticities : Lord Ray- A MONTHLY JOURNAL OF SOUTH AFRICAN i 
leigh. Sec.R.S.—Note on Matrices: J. Brill.—Determination of the SCIENCE, ARTS, AND CRAFTS. 5 
Volumes of certain Species of Tetrahedra without emplo yment of the f 
Method of Limits: Prof. Hill, F,.R.S.—Some Algebraical Theorems con- 
nected with the Theory of Partitions: Prof. Forsyth, F.R.S.—Certain | | The “SCIENTIFIC AFRICAN ” will contain papers on all branches of bs 

General Series : F. H. Jackson.—An Extension of Sylvester's Constructive Science in reference to South Africa, and will be fully illustrated. = 

Theory of Partitions : Major MacMahon, F.R.S.—Note on the Repre- We have secured a magnificent Series of Photographs of South African ie 

sentation of a Conic by a Linear Equation: J. Griffiths.—On the | Big Game, which will be reproduced in Full-page Illustrations. The first i 

Representation of a Number as a Sum of Squares: Prof. G. B. Mathews. Number, November 1, will contain the ** White-tailed Gnu. F s wae 
~dihamies of Magnetic Action upon Light: A. B. Basset, F.R.S. Subscriptions (7s. for the whole year, post free) and Advertisements should ' 
FRIDAY, 2s. he sent tothe Editor, “SCIENTIFIC AFRICAN,” 
EPIDEMIOLOGICAL SociETY, at 8. itor, AN, 
TUESDAY, Novemper 19. c/o J.C. JUTA & CO., CAPE TOWN. 

Mates: Mises. Part 1. Just Published, with Portrait of the Author and 5 Hlustrations, 
ZooLoGIcAL SOCIETY, at to Anatomy Crown 8vo, 10s. 6d. 

Histology of the Supra-renal Capsules. No. 1. The Supra-renal W . ; 
Fishes, and their the so-called Kidney : Swale DAR IN, and AFTER DARWIN . 
Vincent.--On the Complete or Partial Suppression of the Right Lung in arwi g 
the Amphishenide, and of the Left Lung in Snakes and Snake-like Lizards An Exposition and a Discussion 
and Amphibians : Gerard W. Butler.—Observations on the Frilled Lizard on Fost-Varwinian Ques ions. 
ee De he made by Consul Alfred Sharpe at Zomba, | Part 1]. POST-DARWINIAN QUESTIONS : Heredity and Utility.’ 

InstrtuTION oF Civit ENGINEERS, at 8.—The City and South London . LONDON: LONGMANS, GREEN, & CO. 
Railway : Subaqueous Tunnelling by Shield and Compressed Air: J. H. 
Gold and Sil d the M NO END OF WORRY SAVED BY USING 
OVAL STATISTICAL SOCIETY, at 5.— Silver, an e Money o' 
the World: Lesley C. Probyne STONE’S TIME-SAVING — 
WEDNESDAY, NoveMBER 20. fh malt 
Royal METEOROLOGICAL SOCIETY, at 7.30.—On the Origin of the Cold For keeping in order all SPECIALITIES ' ies 
Weather Storms: of the Vear 1893 “7 ey and tire Character of the Air LETTERS, PAPERS, PAMPHLETS, Music, &c. i at: 
Movement on the Indian Seas and the Equatorial Belt, more especially tatio: ‘ a 
Diurnal Variation of Wind Velocity at Tokio, Japan : Charles Davison. ° ( 
Sequety or Arts, at 8.—Opening Address of the 142nd Session: Major- HENRY STONE & SON, BANBURY. j } 
General Sir John Donnelly, K.C.B. Special Boxes, Files, and Cabinets made toorder for avariety of purposes - 
GeoLocicaL Society, at 8.—Additional Notes on the Tarns of Lakeland : | -— 4 
. E. Marr, F.R.S.—Notes on the Glacial Geology of Arctic Europe and f = 
its Islands. Part I. Kolguev Island : Colonel H. W. Feilden. " FREDK JACKSON & C \ ‘’ 
Rovat MicroscopicaL Society, at 8.—Numerical Aperture Reconsidered: | 
M. J. Michael.—Foraminifera of the Gault of Folkestone: F. Chapman. | “2 (Late MOTTERSHEAD & CO.), k 
THURSDAY, Novemser 21. 
ovAL SociETY, at 4.30.—The following Papers will prodadly be read:— | § 14 CROSS STREET MANCHESTER Z 
On the Gases obtained from the Mineral Eliasite: J. Norman Lockyer, &. j 
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GEORGE HERIOT’S TRUST. 


HERIOT-WATT COLLEGE, EDINBURGH. 
PROFESSORSHIP OF APPLIED PHYSICS AND ELECTRICAL 
ENGINEERING. 

The PROFESSORSHIP of APPLIED PHYSICS and ELECTRICAL 
ENGINEERING having become Vacant by the Appointment of Prof. 
R. Mucurneux WALMstey to be Principal of the Northampton Institute, 
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Geologist,” to be lodged with the Agent General for the Cape of Good Hope, 
No. 112 Victoria Street, London, not later than December 2, 1895. 

The gentleman appointed to enter upon his duties at the very earliest date 
possible. 

Cape Town, October 15, 1895. 


OWEN ’S COLLEGE, h MANCHESTER. 
AJUNIOR DEMONSTRATORSHIP in PHYSIOLOGY and HIS- 
TOLOGY is Vacant. Annual Salary, £100. Duties to commence on 


January 7 next. 

Applications, with Testimonials or References, should be sent, on or 
before December 12, to the ReGisrRAk, who will furnish any further 
information. 


SYDNEY CHAFFERS, Registrar. 
SKELETONS FOR STUDENTS; 


Frog 4s., Rabbit 8s. 6¢., Pigeon 8s. 6¢., Fowl 12s. 6d., Skull of Dog 
8s. 6@.—Address, J. Witton, Healey, Batley. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, Goniometers, Cathetometers, Optical 
Benches, &c., &c. Instruments for special purposes constructed to Clients’ 
own designs. Prices moderate. 


W. WILSON (formerly Foreman at Messrs. ELLIOTT BRos.), | 


56 Crogsland Road, Chalk Farm, London, N.W. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES'S 


Miniature Triple Lantern constructed for B. J. 
success. New Oxyhydrogen Microscope. Science Lanterns lass 
monstration. Magnificent Results. ocwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr. H. 
Grattan Guinness, Madame Apetina Patti, &c. Patent Pamphengos 
Science Lanterns. The Universal Lantern 4- -inch Condensors, 4-wick Lamp, 
Portrait Combination front Lenses, £1 5s. 6a., marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kal eidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
gravings, 6¢.; Postage, 3d. List of 300 Lecture Sets, Science Subjects, 
Views, &c., 6d.; Postage, 2d. Pamphlets Free.—W. C. HUGHES, 
Sreciacist. Brewster House, 82 Mortimer Road, Kingsland, N 


THE ART OF PROJECTION, AND COMPLETE 
MAGIC LANTE RN M ANU AL, by an Expert. Over roo fine Illus- 
r sin all Branches of Optical Projection. 
ose, what to avoid, and how to 
tric, Opaque, 
j Pair ating, Ex nlarging, 
‘A th roughl y practical work, 
operator and amateur alike.’ 
al Lz n Manipulations. Price, 
tage, s¢@. Worth its weight in gold. Send 
Press to Mr. HUGHES, Brewster House, 
North London. 


‘PHGNIX FIRE OFFICE, 


19 LOMBARD ST., E.C.,and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SecreTaries—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £20,000,000. 
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viz. : | 


PATENT COMBINATION OPTICAL | 

LANTERN, used by late W. Lant Carpenter, Esq., Prof. Forses, &c. | 

i MALDEN, Esq. gr eat | 
or 


| Aphrodite, Arenicola, Lanice, 


To SCIENTISTS and LANIERNISTS, 


Microscopic, and | 
Re gister- | 


[NovEMBER 21, 1895 


| COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, ities Teachers, Prospectors, &c., and to 
Illustrate the leading Text-books, in Boxes, with Trays. 
50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 4as. 
New Price List of Minerals Rocks, and Stratigraphical Series 
Fossils, Post Free. 
ROCK SECTIONS for ne MICROSCOPE, a 1s. 6d. each, Post Free, 
CaTaLoGuEs GRATI 
CABINETS, GLASS- CAPPED BOXES, TRAYS, HAMMERS, &., 
always in stock. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, EC. 


F. H. *. H. BUTLER, M.A. Oxon., Assoc. R. 8. Mines, 


TURAL ‘HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, ‘and other Objects 
Scientific Interest. 

The following can now 4. furnished :—Alveolina and Miliolina Limestone, 
Selsey ; Chalk-Rock, Bucks ; ; Triassic Conglomerate, S. Devon; Tourma- 
line-Granite and Elvan, near Ivy Bridge ; Troctolite, Hornblende-Schist, 
Gabbro, Mica-Diorite, Serpentine with unaltered Olivine and with Bastite, 
Coverack and the Lizard district ; and Kaolin Rock with Fluor, Epidiorite, 
Spotted Schist, coarse Biotite- Granite, and massive Biotite, E. Cornwall.— 
Micro. sections of many of the above ready or in preparation. Students 
rock-sections, a series at ts. each. Zinc, Gold, Tin, and Iron Ores for assay- 
ing. Cabinets, Specimen Trays and Boxes, and Micro-Glass of any 
description supplied. 


JAMES R. GREGORY & CO. 


MINERALOGISTS, &c. 


HAVE NOW 


REMOVED TO 
1 KELSO PLACE, STANFORD ROAD, 


KENSING TON, W. 
A few minutes from Natural History umm, Science Schools, South 
Kensington, High Street, and Gloucester Road Stations. 
Specimens, Collections, Appliances, &c. Lists as usual. 
New Catalogues preparing. 


REMOVED FROM 88 CHARLOTTE STREET, FITZROY SQUARE. 


~ LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amozba, Arcella, Actinospharium, 


| Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 


other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 
The following animals can always be supplied, either living 


| or preserved by the best methods :— 


Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Terebella ; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

_ Biological Laboratory, Plymouth 


THE DIRECTOR. 


BREAKFAST—SUPPER. 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 


BOILING WATER OR MILK. 


MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 
44 Hatton Garden, London. 


Catalogues Free. 
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NOTICE.—Advertisements and business letters for SW AN SON N ENSGH FIN & 00. i 
NaTuRE should be addressed to the Publishers; i 
Editorial communications to the Editor. The tele- EMBRYOLOGY OF THE INVERTE 
graphic address of NATURE is “ PHUsIS,” LONDON. BRATES: Text-Book of. By Profs. KORSCHELT and HEI DER. 


| 
| 
Z£ i. a | With 225 Illustrations. Pp. xvi. 484, Large 8vo. 155. 


8 o | The Publishers have pleasure in announcing that this important work is 
Halfyearly. 014 6 at length 
Questenly The CELL: General Anatomy and Physio- 
To ALL PLACES ABROAD :— logy. By Prof. OSCAR HERTWIG. Edited by H. J. Camppe tc, } 


M.D. (of Guy's). 168 Illustrations. 8vo,12s. ‘“* Vo better expositor of 
the subject in ail its bearings could be found than Prof. Hertwig.’— 
7 INTRODUCTION TO THE STUDY OF 
ZOOLOGY. By B. LINDSAY. Fully Illustrated. 6s. ‘Quite one 


CHARGES FOR ; ADVE RTI SE MENTS. of the best and most useful of the small handbooks on this subject. 


The facts are simply stated and explained, and the work is plenti- 


| Sully illustrated.” —GUARDIAN. 
Three Linesin Column ....... 0 2 
Per Line after ... . © © HANDBOOK OF GRASSES: Structure, 


One Eighth Page, or Quarter Column o 18 
Quarter Page, or Half a Column ... I 15 
Half a Page, ora Column . 


Classification, Geographical Distribution, and Uses. With Description 
of the British Species and their Habitats. By W. HUTCHINSON. 
With 40 Illustrations. 2s. 6d. A cheap popular work adapted for the 
use of students. There is nothing that covers the same field in exist- 
| ence already ; and it fulfils its purpose excellently well.” —N ATURE. 


Money Orders payable to MACMILLAN & CO. THE CLIMATES of the GEOLOGICAL 


PAST, and their RELATION to the EVOLUTION of the SUN. 
OFFICE : 29 BEDFORD STREET, STRAND, W.C. By EUGENE DUBOIS. 3s. 6d. “A well-written book on an in- 


teresting topic.” —LANCET. 


ALBERT EDWARD JAMRACH ANALYTICAL KEY to the NATURAL 


ORDERS of FLOWERING PLANTS. By Dr. F. THONNER. 


ar 


, 25. “Carefully compiled and edited, and we can conscientiously re- 
(Late CHARLES JAM RACH), commend it.” —NATURE. Amateur botanists w ill find that they will 
N ATUR ALI ST save much time by referring to it.” —Epuc. REVIEW. 


OUTLINES OF PSYCHOLOGY: based 


180 ST. GEORGE STREET EAST. on ,.the Results of Experimental Investigation. By Prof. OSWALD 
KULPE. Translated by Prof. E. B. Tircuener. With Diagrams. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, | Pp. xii. 462, 8vo. 105. 6d. | This day. 


Lacquer, and other Curios. 
HUMAN AND ANIMAL PSYCHOLOGY. 
5 By Prof. W. WUNDT. Translated by Prof. E. B. TircHENER. 8vo. 
HOLLOWAY Ss OINTM ENT 15s. ‘* One of the best existing expositions ofexperimental psychology.” 
—Nature. ‘As Sachs is to botany so is Wundt to psychology.’— 


CURES NaTuRAL SCIENCE. 


. — STUDIES IN THE EVOLUTIONARY 
Gout, Rheumatism, Lumbago, Sciatica, PSYCHOLOGY of FEELING. By H. M. STANLEY. 7s. 6d. 


Cuts, Bruises, Sprains, &e. ‘A storehouse of admirable and useful facts. To all students of psy- 


chology a most valuable guide.” —LiBERAL. 


INVALUABLE FOR ALL SKIN DISEASES. INTRODUCTION TO PHYSIOLOGICAL 


: PSYCHOLOGY. By Prof. TH. ZIEHEN. § d Edi , E 
Holloway's Ointment and Pills may be obtained of larged. With 2x Illustrations, 6. ee 
all ene Saute. SWAN SONNENSCHEIN & CO., Limirep, LONDON. 


“OPTIMUS” MAGIC LANTERNS surteo For JRAWING ROOM LECTURE HALL. 


Limelight may be adapted without alteration at an extra cost of 16S. 


Sion We ke Lantern is efficient for Exhibitions. The Lens gives crisp definition, being a superior Achromatic Photographic Combination with rack and 
inch Tis fitted to a telescopic lengthening tube, so gaining increased focal accommodation. The Condenser is composed of two plano-convex lenses of 
4 inches . Ther amp has 3 wicks, yielding a brilliantly illuminated picture. Each is complete in Box. 


LANTERN 
PHOTOS. 


Plain, 
Coloured, 1/6. 


All Accessories at 
reasonable prices. 


Totneent Russian | CATALOGUE | Mahogany Body, 


Brass Stage and 
Sliding Tube | POST FREE. Sliding Tubes, 


Student’s LANTERN 
(to take demonstrat- 
ing tank) with 
Brass Sliding Tubes. 


PERKEN, SON & RAYMENT, mura LONDON. 


Russian Iron Body, 


Superior Japanned 
Metal Body. Brass Sliding Tubes. 
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STANFORD'S COMPENDIUM OF 
GEOGRAPHY AND TRAVEL. 


NEW ISSUE, REWRITTEN, AND WITH NEW ILLUSTRATIONS. 
Now Ready, Large Crown 8vo, Cloth, 155. 


AFRICA: Vol. Il, SOUTH AFRICA. By 
A. H. KEANE, F. RGS. Author of ‘‘ North Africa” in same 
Series, ‘‘ Eastern Geography,” &c., &c. With 1x Maps and 92 
Illustrations. 


The Vols. already issued in the New Series are— 


AFRICA: Vol. I., NORTH AFRICA. By 
A. H. KEANE, F.R.G.S. Author of “Asia” in same Series, 
* Eastern Geography,” &c. With 9 Maps and 77 Illustrations. 15s. 


‘The preparation of the book must have involved immense and original 
labour, for the volume in the former series by the late Keith Johnston has 
been entirely superseded. Mr. Keane is to be complimented on the manner 
in which he has discharged his task.”"—Glasgow Herald. 


AUSTRALASIA: Vol. I., AUSTRALIA 
AND NEW ZEALAND. By A. R. WALLACE, LL.D., F.R.S. 
With 14 Maps and 6g Illustrations. 15s. 

**A remarkably useful work, which exemplifies in a striking degree the 
higher ideal and wider range of information aimed at by modern geo- 
graphers as compared with their predecessors of thirty or forty years ago.” — 
Times. 


AUSTRALASIA: Vol. II., MALAYSIA 
AND THE PACIFIC ARCHIPELAGOES. By F. H. H. GUIL- 
LEMARD, M.D. With 16 Maps and 47 Illustrations. 15s. 


** Dr. Guillemard’s volume is certainly the most interesting and accurate 
account extant on the tropical portion of the Eastern Archipelago.”— 
Nature. 


OTHER VOLUMES IN PREPARATION, 


London: EDWARD STANFORD, 26 and 27 Cockspur Street, S.W. 


GEOGRAPHER TO Her MAJESTY THE QUEEN. 


Just Published.—Notes on the 


NEBULAR THEORY. 
By W. F. STANLEY, F.R.AS., F.G.S., &c. 

“*The whole volume is worthy of study by those who take a scientific 
interest in the great problems of the universe.”—At¢heneum, October 26, 
1895. 

“Unquestionably all future discussions of the subject must take account 
of the views and reasonings here placed before us..—Zhe Observatory, 
November 1895. 

260 pp. Imp. 8vo, with Plates and Cuts. Price Nine Shillings. 
KEGAN PAUL, TRENCH, TRUBNER, & CO., Lrp. 


Just Published. With 28 Portraits and Illustrations. 8vo, 215. 


THE INTELLECTUAL RISE 
IN ELECTRICITY: 


A HISTORY. 
By PARK BENJAMIN, Ph.D., LL.B. 


Member of the American Institute of Electrical Engineers, Associate 
Member of the Society of Naval Architects and Marine Engineers, &c. 


London: LONGMANS, GREEN, & CO. 


“THE RELIGION OF SCIENCE 
LIBRARY 


‘Contains important works by Max Miiller, Th. Ribot, P. Carus, Alfred 
Binet, Ludwig Noiré, M. M. Trumbull, R. Garbe, E. Hering, and others. 
ssued Bi-monthly. 7s. 6d. Yearly. 

Send for Catalogue. 

THE OPEN COURT PUBLISHING COMPANY, 17 Johnson's Court, 
Fleet Street, E.C., London. 


NO END OF WORRY SAVED BY USING | 
STONE’S TIME-SAVING 
. For keeping in order all SPECIALITIES 


LETTERS, PAPERS, PAMPHLETS, Music, &c. 
Sold by Stationers everywhere. Send postcard for Illustrated Catalogue to 
the manufacturers, 
HENRY STONE & SON, BANBURY. 
Special Boxes, Files, and Cabinets made to order for avariety of purposes. | 


FROM 


A. & C. BLACK’S LIST, 


PLEA FOR A SIMPLER LIFE. By 


GEORGE S. KEITH, M.D., F.R.C.P.E. Second 
Edition. Crown 8vo, Cloth. Price 2s. 6d. 


THE PROBLEM OF THE AGE) 


POOR. By GEOFFREY DRAGE, M.P. Crown 8yo 


Cloth. Price 6s. 


MONEY AND MONETARY 
BLEMS. By J. SHIELD NICHOLSON, M.A., D.Sc, 


Professor of Political Economy in the University of Edin. 
burgh. Third Edition, Crown 8vo, Cloth. Price 7s. 64, 


DYNAMICS. 


By P. G. Tarr, M.A, 


Professor of Natural Philosophy in the University of Edin- 
burgh. Crown 8vo, Cloth. Price 7s. 6d. 


MILK: ITS 


NATURE AND COM. 


POSITION. A Handbook on the Chemistry and Bacterio- 
logy of Milk, Butter and Cheese. By C. M. AIKMAN, 
M.A., D.Sc. Crown 8vo, Cloth, Illustrated. Price 3s. 6d. 


INTRODUCTION TO THE STUDY 


OF FUNGI. Their Organography, Classification, ani 
Distribution, for the Use of Collectors. By M. C. COOKE, 
M.A., LL.D. Crown 8vo, Cloth, Illustrated, with 148 
Cuts in text. Price 145. 


AN INTRODUCTION TO STRUC. 


TURAL BOTANY (FLOWERING PLANTS). By D. 


H. SCOTT, M.A., 


Ph.D., F.R.S., Honorary Keeper of 


the Jodrell Laboratory, Royal Gardens, Kew. Second 
Edition. Crown 8vo, Cloth, Illustrated with 183 Figures. 


Price 35. 6d. 


ZOOLOGY OF THE INVERTE- 


BRATA. A Text-Book for Students. By A. E. SHIP 
LEY, M.A., Fellow and Assistant Tutor of Christ’ s College, 


and Demonstrator 


of Comparative Anatomy in the Uni 


versity of Cambridge. Demy 8vo, Cloth, Illustrated. Price 


18s. net. 


INVESTIGATIONS ON MICRO- 


SCOPIC FOAMS AND ON PROTOPLASM. By Prof. 


0. BUTSCHLI. 


Translated from the German by E. 4 


MINCHIN, B.A. Oxon. Demy 8vo, Cloth, Illustrated with 
12 Lithographic Plates. Price 18s. net. 


A HISTORY OF ASTRONOMY! 


DURING THE 


NINETEENTH CENTURY. 


AGNES M. CLERKE. Third Edition, Revised and 


Enlarged. 1 Vol. 
12s. 6d. 


Demy 8vo, Cloth, Illustrated. Price 


AN INTRODUCTION to CHEMICAL 
THEORY. By ALEXANDER SCOTT, M.A., D.Sc: 
Jacksonian Demonstrator in the University of Cambridge 


Crown 8vo, Cloth. 


NOTES ON 


Price 5s. 


THE DISTRICT OF 


MENTEITH. By R. B. CUNNINGHAME GRAHAM: 


Second Edition. 
Cloth, Price 2s. 


Fcap. 8vo, Paper Covers, Price 1" 


A. & C. BLACK, Soho Square, London. 
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CASSELL & COMPANY’S 
ANNOUNCEMENTS. 


Now Ready, Price 215. 


BRITISH BIRDS’ NESTS: HOW, 
WHERE, AND WHEN TO FIND 
AND IDENTIFY THEM. 


By R. KEARTON, Author of ‘‘ Birds’ Nests, Eggs, and Egg- 
Collecting.” With an Introduction by Dr. BowpDLER SHARPE. 
Containing nearly 130 ILLUSTRATIONS of Nests, Eggs, Young, 
&c., in their Natural Situations and Surroundings, from Photo- 
graphs by C. KEARTON. 
“The results obtained are both artistic and remarkably true 
to nature.” —Scotsman. 


Now miki. Price 7s. 6d. 
POPULAR HISTORY OF ANIMALS 
FOR YOUNG PEOPLE. 

By HENRY SCHERREN, F.Z.S., Author of ‘* Ponds and 
Rock Pools.” With 13 Coloured Plates and numerous IIlustra- 
tions in the Text. 

*““* 4 Popular History of Animals’ will be regarded in all 
quarters as a perfect gem.”—Jrish Times. 


CENTURY SCIENCE SERIES. 


SIR HENRY ROSCOE, 
D.L., 
VOLUMES NOW READY. 
Just Published, Price 3s. 6d. 
CHARLES LYELL AND MODERN 
GEOLOGY. 


By Rev. Prof. T. G. BONNEY, F.R.S. 
Now Ready, Price 3s. 6d. 
THE HERSCHELS AND MODERN 
ASTRONOMY. 


By Miss AGNES M. CLERKE, Author of ‘‘ A Popular 
History of Astronomy during the Nineteenth Century.” 
Now Ready, Price 3s. 6d. 
JUSTUS VON LIEBIG. 


HIS LIFE AND WORK. 
By W. A. SHENSTONE, Science Master in Clifton College. 


Now Ready, Price 35. 6d. 


MAJOR RENNELL, F.R.S., 


AND THE 


RISE OF ENGLISH GEOGRAPHY. 
By CLEMENTS R. MARKHAM, C.B., F.R.S., 
President of the Royal Geographical Society. 


Now Ready, Price 3s. 6d. 


JOHN DALTON 


AND THE 


RISE OF MODERN CHEMISTRY. 


By Sir HENRY E. ROSCOE, D.C.L., F.R.S. 


CASSELL & COMPANY, LIMITED, 
LUDGATE HILL, LONDON. 


J. H. STEWARD ’S 
Semi-Automatic Electric 


LAMP. 


Mechanical 
Adjustments. 


Focus Keeping. 


Simple and 
Certain. 


Will Fit 
Ordinary 
Lanterns. 


Catalogues , 
Post Free. 


Price £5 10s. wsunpier Form, £4 4s. 


406 STRAND; 457 WEST STRAND ; 7 GRACECHURGH ST., LONDON. 


THE 


CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
LIMITED, CARLYLE ROAD, CAMBRIDGE. 


The Company have RE- 
MOVED from St. Tibb’s Row 
to the new Workshops and 
Offices which they have just 
built in CartyLe Roap, 
CAMBRIDGE. 


Manufacturers of Yule’s 
Simple Form of Harmonic 
Analyser. Prices from 
; £5 5s. Od. 


lilustrated Catalogue of 
Physical and Physiological 
Apparatus sent Post Free on 
receipt of 15s. 6d. 
Address all communications: F 
“Instrument Company, Ltd., Cambridge.” 


STANLEY 


Mathematical Instrument Manufacturer to H. M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every description 
Of the Highest Quality and Finish, at most Moderate Prices. 
Illustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only Gop 
MEDAL in the International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition. 1886. 

Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


THE TOTAL ECLIPSE OF THE SUN, 
AUGUST og, 1896. 


The ORIENT STEAM NAVIGATION COMPANY, Ltd., propose to 
send one of their Steamships of about 4000 tons gross register and 3000 H.P. 
to Vadsé in the Varanger Fiord, Lapland (about 30° E. Long.), to enable 
observation to be made of the above Eclipse. 

Itinerary :—Leave London July 21, visit Odde, Bergen, Naes, Molde, 
Trondhjem, Hammerfest, North Cape ; arrive Vadsé August 3 ; leave Vadsé 
roth ; arrive London August 17. 

Passage money, 40 guineas. 

Preliminary Deposit on Booking, £5. Early application is desirable. 

F. GREEN & CO. Head Offices, 
Fenchurch Avenue, 
\ANDERSON, ANDERSON, 

For further Particulars apply to the latter Firm, 5 Fenchurch Avenue, 

E.C., or to the West-End Branch Office, 16 Cockspur Street, S.W. 
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KING MENDHAM & CO. 


MANUFACTURERS OF 


WIMSHURST MACHINES. 


i No. 502, with 12 in. Plates, £3 i No. 504, with 17 in. Plates, £4 10 
503, I5in. 5, » 505, 20in. 4, 5 10 


ELE CTRICAL A PPARATUS 


For Lecture, Experimental, and other Purposes. 


Write for Large New Catalogue (1st Section, ‘‘ EXPERIMENTAL”’), 
Sixth Edition, 100 pp., 620 Illustrations, Post Free, 8d. 


WESTERN ELECTRICAL WORKS, BRISTOL. 


ESTABLISHED is76c. 


HARVEY & PEAK. 


(BY APPOINTMENT TO THE ROYAL INSTITUTION OF GREAT BRITAIN.) 


xperiments of TEsLa. 
TESLA’S APPARATUS (Patent). 
SPECTRUM TUBES of the New Gases Hetium and Arcon. 
VACUUM TUBES. Large Assortment. 
WIMSHURST MACHINES of Improved Construction and Best Make. 
WIMSHURST MACHINES, ordinary, from £1 15s. 
AERIAL GRAPHOSCOPES. Bruce's Patent. 


Illustrated Catalogue, Parts 1 and 2, Sixpence each. 


56 CHARING CROSS ROAD, LONDON, W.C. 
MESSRS. MACMILLAN & CO.’S BOOKS 


STUDENTS OF EVOLUTION. 
SOCIAL EVOLUTION. By Benjamin | By A. R. WALLACE, F.R.S, 


| DARWINISM: an Exposition of the 
ith aps an ustrations. xtra ovo. 
EVOLUTION AND MAN’S PLACE 


IN NATURE. By HENRY CALDERWOOD, LL.D., ISLAND LIFE: he Ph d 
Professor of Moral Philosophy, U ty of Edinburgh. ; or the Phenomena an 
6 Causes of Insular Faunas and Floras. Including a Revision 


Crown 8vo. 7s. 6d. 
and Attempted Solution of the Problem of Geological 


THE RELATI ONS OF MIND AND Climates. With Illustrations and Maps. Second Edition. 


KIDD. New and Cheaper Edition, Revised, with a New 
Preface. Fourteenth Thousand. Cr. 8vo. 55. net. 


BRAIN. By Prof. H. CALDERWOOD, LL.D. Extra Crown 8vo. 6s. 
Third Edition, 8vo. 8. THE GEOGRAPHICAL DISTRIBU: 
oat ie MATERIALS FOR THE STUDY TION OF ANIMALS; with a Study of the Relations of 
Saas OF VARIATION. Treated with Especial Regard to Living and Extinct Faunas as Elucidating the Past Changes 
= Discontinuity in the Origin of Species. By WILLIAM | of the Earth’s Surface. With Maps and Illustrations. In 
“4 BATESON, M.A., F.R.S., Fellow of St. John’s College, | Two Vols. Medium 8vo. 42s. 
‘ Cambridge. 8vo. 215. net. By T. H. HUXLEY, F.R.S. 
A THEORY OF DEVELOPMENT METHOD AND RESULTS. Globe 
AND HEREDITY. By HENRY B. ORR, Ph.D., Pro- | 8vo. 55. 


the Tulane University of Louisiana. Crown 8vo. DARWINIANA. Globe Sve. 55. 
ORGANIC EVOLUTION AS THE MAN’S PLACE IN NATURE; and 


OF ACQUIRED other Anthropological Essays. Globe 8vo. 5s. 
S ACCORDING TO THE LAWS OF : 
ORGANIC GROWTH. By Dr. G. H. THEODOR | CHARLES DARWIN. Memorial 
EIMER, Professor of Zoology and Comparative Anatomy | Notices reprinted from Nature. By THOMAS H. 
in Tiibingen. Translated by J. T. CUNNINGHAM, | HUXLEY, F.R.S.; G. J. ROMANES, F.R.S.; Sis 
M.A., F.R.S.E., late Fellow of University College, ARCHIBALD GEIKIE, F.R.S. ; and W. ae DYER, 
Oxford. Svo. 12s. 6d. F.R.S. Crown 8vo. 2s. 6d. [Nature Series. 
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MESSRS. MACMILLAN & CO.’S BOOKS 


FOR 


STUDENTS OF BOTANY. 


PRACTICAL BOTANY for BE- 
GINNERS. By Prof. F. O. BOWER, D.Sc., F.R.S., 
Author of ‘* A Course of Practical Instruction in Botany.” 
Globe 8vo. 35. 6d. 


| The FERTILISATION of FLOWERS. 


| 
| 
| 


A COURSE of PRACTICAL IN-. 


STRUCTION in BOTANY. By F. O. BOWER, D.Sc., 
F.R.S., Regius Professor of Botany in the University of 
Glasgow. Crown 8vo. 10s. 6d. 


FIRST LESSONS in PRACTICAL 
BOTANY. By G. T. BETTANY, M.A., B.Sc., F.L.S., 
late Lecturer on Botany in Guy’s Hospital Medical School, 
sometime Examiner in Botany, Cambridge University 
Local Examinations. Pot 8vo. Is. 


BOTANY. By Sir J. D. Hooker, 
F.R.S. With Illustrations. Pot 8vo. Is. 
[Sczence Primers. 


The STUDENT’S FLORA of the 


BRITISH ISLANDS. By Sir J. D. HOOKER, F.R.S. 
Third Edition. Globe 8vo. Ios. 6d. 


LESSONS in ELEMENTARY 
By DANIEL OLIVER, F.R.S._ The Part | 


BOTANY. 
on Systematic Botany based upon material left in manu- 
script by the late Prof. HENSLow. With numerous IIlustra- 
tions. Third Edition, Feap. 8vo. 4s. 6d. 


FIRST BOOK of INDIAN BOTANY. 


By DANIEL OLIVER, F.R.S. With numerous IIlustra- 
tions. Globe 8vo. 6s. 6d. 


Selected by CHARLES SPRAGUE SARGENT. Vol. | 
I. Reviews of Works on Botany and Related Subjects, | 


1834-1887. Vol. II. 


Essays, 
1841-1886. Svo. 215. 


Biographical 


Sketches, | 


GRAY’S BOTANICAL TEXT-BOOK | 


(Sixth Edition). 

Vol. I. SrrucruraAL BoTany: or Organography on the 
Basis of Morphology. 
Taxonomy and Phytography, and a Glossary of Botanical 
Terms. By ASA GRAY. 8vo. 10s. 6d. 

Vol. II, PuysioLocicaL Borany. I. Outlines of the 
History of Phenogamous Plants. II. Vegetable Physiology. 
By G. LINCOLN GOODALE, A.M., M.D., Professor of 
Botany in Harvard University. 8vo. 10s. 6d. 


The STRUCTURE and DEVELOP- 
MENT of the MOSSES and FERNS (Archegoniate). 
By DOUGLAS HOUGHTON CAMPBELL, Ph.D., 
Professor of Botany in the Leland Stanford Minor Uni- 
versity. Medium 8vo. 14s. net. 


The STUDY of the BIOLOGY of 
FERNS by the COLLODION METHOD. For Advanced 
= Collegiate Students. By GEORGE F. ATKINSON, 


Cornell University. Svo. 8s. 6d. net. 


To which is added The Principles of | 


DISEASES of FIELD and GARDEN 


| 
} 
| 
| 


The 


By Prof. HERMANN MULLER. Translated and Edited 
by D’Arcy W. THompson, B.A., Scholar of Trinity Col- 
lege, Cambridge. With a Preface by CHARLES DARWIN. 
With Illustrations. Medium 8vo. 21s. 


FLOWERS, FRUITS, and LEAVES. 


By Sir JOHN LUBBOCK, Bart., F.R.S. With numerous 
Illustrations. Crown 8vo. 4s. 6d. [Mature Series. 


The BOOK of the ROSE. By Rev. A. 


FOSTER-MELLIAR. 
8s. 6d. net. 


Illustrated. Extra Crown 8vo. 


On BRITISH WILD FLOWERS, 


considered in Relation to Insects. With numerous IIlustra- 


tions. By Sir JOHN LUBBOCK, Bart., F.R.S. Crown 
8vo. 45. 6d. [Nature Series. 
COLOURS of FLOWERS, as 


Illustrated in the British Flora. 


By GRANT ALLEN. 
With Illustrations. Crown 8vo. 


35. 6d. 
[Nature Sertes. 


BRITISH FOREST TREES and their 


SYLVICULTURAL 
TREATMENT. 
Forest Service. 


CHARACTERISTICS and 
By JOHN NISBET, of the Indian 
Crown 8vo. 6s. net. 


TIMBER and some of its DISEASES. 


By H. MARSHALL WARD, M.A., F.R.S., F.L.S., 
late Fellow of Christ’s College, Cambridge ; Professor of 
Botany at the Royal Indian Engineering College, Cooper’s 
Hill. With Illustrations. Crown 8vo. 6s. 

[Nature Series. 


SCIENTIFIC PAPERS of ASAGRAY. | | =XT-BOOK of the DISEASES of 


TREES. By Professor R. HARTIG. 
Dr. W. SOMERVILLE, Professor of 
Forestry at Durham College of Science. 
by Prof. H. MARSHALL Warp, F.R.S. 
Illustrations. 10s. net. 


Translated by 
Agriculture and 
With a Preface 
With numerous 


TIMBER and TIMBER TREES, 


Native and Foreign. By THOMAS LASLETT, Timber 
Inspector to the Admiralty. New Edition. Revised by 
Prof. H. MARSHALL WarRD, F.R.S. Crown 8vo. 8s. 6d. 


CROPS, chiefly such as are caused by Fungi. By 
WORTHINGTON G. SMITH, F.L.S., M.A.I., Member 
of the Scientific Committee, Horticultural Society. With 
143 Illustrations, Drawn and Engraved by the Author. 


Feap. 8vo. 45. 6d. 

DICTIONARY of POPULAR 
NAMES of the PLANTS which FURNISH the 
NATURAL and ACQUIRED WANTS of MAN, in all 
MATTERS of DOMESTIC and GENERAL ECO- 
NOMY : their History, Products, and Uses. By JOHN 
SMITH, A.L.S., Author of ‘ Historia Filicum,” ‘ His- 
tory of Bible Plants,” &c., &c. Medium 8vo. 14s. 


~SCIENCE PAPERS, chiefly Pharmaco- 


B., Associate Professor of Cryptogamic Botany in 


logical and Botanical. By DANIEL HANBURY, F.R.S. 
Edited with Memoir by INcgE, F.L.S., F.C.S. 
With Portrait. Medium 8vo. 145. 


MACMILLAN AND CO., LONDON. 
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* WOOLLEN 


UNDER-WEAR 


Have the recommendation of finish and quality, and the purity of the goods 
is beyond question, while the material is simply unsurpassable and held in 
the highest repute. 


SAMPLES AND ILLUSTRATED CATALOGUES containing full particulars sex 
on receipt of inquiry, POST FREE. 


FO RSYTH,. Renfield Street, GLASGOW. 
OIG ENGINES. 


PORTABLE OIL ENCINES. 


Suitable for all classes 


ECONOMICAL, of Agricultural 
POWERFUL, Work. 
EFFICIENT. 


REFERENCES, Oh 
APPLICATION. 


Cost of Working: 
HALF-PENNY per Horse 
Power per Hour. 


CROSSLEY BROS., LTD. _OPENSHAW, MANCHESTER 


THE PATENT DA NT 


WITH PATENT SHADE 


Incandescent Burne 


EQUALS A 3-LIGHT 
CHANDELIER. 


Shades the Eyes! 
Softens the Light! 
Moves with Finger 
Adjusts to any Position! 


SAVING 80 PER CENT. OF GAS. 4 Cannot Blacken the Ceiling: 
Write to BEST & LLOYD, BIRMINGHAM, for Address of nearest Agent. 


NEW AND INTERESTING MICROSCOPIC roneune 


£ sé 

Internal Organs and Alimentary System of Male Blow-Fly... . © 3 6. Blight of Grape Vine—Phylloxera—Winged .. 03 

of Male and*Female Drone- Red Spider of Hop—Tetranychus telarius ol 

Fly Each o 3 Parasite of Flying Fox (Ceylon) .. 3 

Section of Eye ‘of Snail... o 2 Lilac Moth, opaque, very brilliant. one é 
Hair of Peccary, Long. and Trans. Sections, “mounted separately Spores of Fern in Yorkshire Coal ae wo OES 
onone Slide... o 2 Section through entire Hand of Foetus, very perfect. 3° 

Section of Tentacles and Arms of ‘Octopus o 19 ‘ootof 03 

Set of 24 Botanical Slides, specially arranged for the use of Students tr 4 0; Ova of Bilharzia . os 

Set of 36 Slides, specially a for Students for the "desta of | Group of about 150 Diatoms from Bori, “Hungary, very perfect 0 68 


Public Health ... 210 0 
Any of the above Objects theese ay return on receipt a remittance for price. 


List, representing a Stock of 40,000 First-class Oljt) 


sent Post free on applic 
MICROSCOPES AND APPARATUS. 

WATSON & SONS’ ‘GRAND MODEL” VAN HEURCK MICROSCOPE. Has completely rotating stage : the mechanical movements of stage & 
controlled by two milled heads working on one centre ; when set horizontally, the height to the centre of the eyepiece is 10 inches, the normal re 
distance. The tripod foot, which is very massive, has a spread of 10 inches in each direction. Full particulars forwarded on application. 

WATSON & SONS’ NEW CENTREING UNDERFITTING can be applied to almost any make of Student’s Microscope. It enables the Sub-sta#* 
Condenser to be centred precisely with the Objective. Particulars on application. 

Full Illustrated Catalogue of Microscopes and Afparatus sent Post free on application to 
Opticians TO H.M. GovERNMENT. 


Sole London Address: 313 HIGH HOLBORN, LONDON, W.C., and 78 Swanston Street, Melbourne, Australia. _ 


~ Printed | by RicHarp CLay AND Sons, LiMiTED, at 7 and 8 Bread Street Hill, Queen Victoria Street, in ‘the City of London, and publisbed bed by 
MACMILLAN AND Co., at 29 Bedford Street, London, W.C., and 66 Fifth Avenue, New York. ~TuuRspay, November 21, 1895- 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid ground 
Of Nature trusts the mind which builds for aye.” —WorRDSWORTH. 


No. 1361, VOL. 53.] THURSDAY, NOVEMBER 28, 1895. [PRICE SIXPENCE 


Registered as a Newspaper at the General Post Office.] {All Rights are Reserved. 


NEWTON & CO.'S NALDER BROS. & CO. 
CARHART CLARK 


“DEMONSTRATORS” LANTERN, 


| 
| 
FOR OIL OR LIMELIGHT. i] The most simple | q 
With Prism for Erecting, and Hi and efficient | 
for Vertical Projection. Single Lantern 
Price £9 9s. constructed 
1 
FLEET ST. for genera 
3, LONDON , scientific work Double Pattern, as illustrated - £2 10s. 
NEW CATALOCUE 


Single Pattern - - - - - - 
of Lanterns, Pro- g £1 15s 
jection Appara- 
tus and Slides. 
Post Free, 

6 stamps. 


NEW CATALOGUE, POST FREE, ON 
APPLICATION. 


NALDER BROS. & CO. 
16 RED LION STREET, 
CLERKENWELL, LONDON, E.C. 


Telephone No. 6770. 
Telegraphic Address, ‘‘ SecoHM, LONDON.” 


CHRISTMAS PRESENTS. 


| 


‘i 


Royal 8 


Post free u 


ILLUSTRATED PRICE LIST OF | 
BALANCES AND WEIGHTS. 


i Ree The Barograph is fitted ina Mahogany Case with Glass Front, as shown 

COMMERCIAL BALANCES (Dutch System), End Knife Edges, | above- The Thermograph is mounted in a japanned Metal Case with Glass 
emovable Pans, Lever Release, Needle Pointer ; very sensitive. Front, for either indoor or outdoor use. 

To carry 50 100 250 500 1000 grammes. The above give continuous records on Charts, which only require changing 

Price 25/- 27/6 (Bei 36/4 42/ i once a week, and are invaluable to Invalids and others who are unable to 
Ditto, stronger, take daily readings of the ordinary Instruments. 
Price F - = ee - Price of each, with supply of Charts for One year, £6 10s. 

ca 57/- 68 - 83/- 105/- each. 6, 7, 84, and roin. diam. 


COMMERCIAL WEIGHTS Fitted in Polished Wood biock. NEGRETTI & ZAMBRA, 


‘Biamme to 50 100 _ 500 grammes. __1 grain to 600 1000 grains. INSTRUMENT MAKERS to the QUEEN. 


2/9 3/9 9/3 14/6 per set. 5/6 ADUCT, E. 
JOHN J. GRIFFIN & S NS, 


22 GARRICK STREET, COVENT GARDEN, LONDON, W. Puotrocraruic Paracr. 
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Of DECEMBER 5, containing the 


INDEX 


TO 


VoLuME LIL, will form a DouBLE NUMBER, 


Price One Shilling. 


OFFICE :—29 BEDFORD STREET, STRAND. 


CHRISTMAS LECTURES. 
ROYAL INSTITUTION. OF GREAT 
BRITAIN, 


ALBEMARLE STREET, PICCADILLY, W. 


Prof. Joun Gray McKenprick, M.D., LL.D., F.R.S., will deliver a 
Course of Six Lectures (adapted to a Juvenile Auditory) on ** Sound, Hear- 
ing, and Speech” (Experimentally Illustrated), commencing on Saturday, 
December 28, 1895, at 3 o'clock; to be continued on December 31 ; and 
January 2, 4, 7, 9, 1896. 

Subssrigtion ther Non-Members) to this Course, One Guinea (Children 
under Sixteen, Half-a-Guinea); to all the Courses in the Season, Two 
(juineas. Tickets may now be obtained at the Institution. 


CAPE OF GOOD HOPE. 
ASSISTANT GEOLOGIST. 
An Assistant Geologist, with thorough grasp of Structural Geology and 
experience in Field-work, is wanted by the Geological Commission of Cape 


Colony. 
Salary £400 (Four hundred pounds) per annum, and an allowance for 


travelling expenses when in the field. First-class passage. Further 
particulars on application to the Agent General. 
Letter of application with Testimonials, marked on envelope ‘* Assistant 


Geologist,” to be lodged with the Agent General for the Cape of Good Hope, 
No. 112 Victoria Street, London, not later than December 2, 1895. 

The gentieman appointed to enter upon his duties at the very earliest date 
possible. 

Cape Town, October 15, 1895. 


LIVERPOOL SCHOOL BOARD. 


The pty ee at once, the Services of TWO ASSISTANT SCIENCE 
DEMONSTRATORS. The persons appointed must be qualified to take 
part in the Experimental Science Teaching (Mechanics, Chemistry and 
a given in the Board Schools, and to teach Subjects V., VIII., IX., 

XX.f, and XXIII. of the Science and Art Department's Directory. 
Salary in each case, £t00 first year, rising in four years to 4120, with an 
Extra Annual Payment from £3 to £11 if Applicant holds Science and Art 
Certificates and University Distinctions, and also a small proportion of the 
Grant received for the Classes (if any) taught under the Science and Art 
Department. 

Applications, stating Age, Qualifications, and Experience, must be 
received not later than Saturday, December 7, addressed to 


EDWARD M. HANCE, Clerk to the Board. 


School Board Office, Liverpool, November 25, 1895. 


OWENS COLLEGE, MANCHESTER. 

AJUNIOR DEMONSTRATORSHIP in PHYSIOLOGY and HIs- 
TOLOGY is Vacant. Annual Salary, £100. Duties to commence on 
January 7 next. 

Applications, with Testimonials or References, should be sent, on of 
before December 12, to the ReGisrraAr, who willl furnish any further 


information. 
SYDNEY CHAFFERS, Registrar. 


MASTER Required in a Public School 
near London, to take charge of the MECHANICAL LABORATORY. 
4£140-£160, Several Science Vacancies in London Public Schools.— 
Hon. Sec., Assistant Masters’ Association, Parmiter’s School, Victoria 
Park, N.E. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, Goniometers, Cathetometers, Optical 
Benches, &c., &c. Instruments for special purposes constructed to Clients’ 
own designs. Price List on application. 

W. WILSON (formerly Foreman at Messrs. ELLIoTT Bros.), 
56 Crogsland Road, Chalk Farm, London, N.W. 


THE ELECTRICAL 
GENERAL ENGINEERING COLLEGE, 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 
EARLS COURT, S.W. 
Principac—G. W. TUNZELMANN, B.Sc., M.I.E E. 
CAPITO, M.I.E.E., M.I.M E. 
Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Tools, Pattern Shop, &c. 


The College provides a Training for Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students in Mathematics, Physics, Cin. 
istry, Biology, Geology, and Mineralogy, and_ Preliminary Training for 
Students entering Cooper's Hill and the Central Institution. 


A COLLECTION OF EUROPEAN 
MACRO-LEPIDOPTERA, arranged on Dr. STANDINGER’s System, 
for Sale, very cheap.—JoserHINE Sypy, Strasse Pélten, Nieder 
Austria. 


THE TOTAL ECLIPSE OF THE SUN, 
AUGUST 1896. 


The ORIENT STEAM NAVIGATION COMPANY, Ltd., propose to 
send one of their Steamships of zbout 4000 tons gross register and 3000 HP. 
to Vads6 in the Varangét Fiord, Lapland (about 30° E. Long.), to enable 

observation to be made of the above Eclipse. 


Itinerary :—Leave London July 21, visit Odde, Bergen, Naes, Molde, 
Trondhjem, Hammerfest, North Cape ; arrive Vadsé August 3 ; leave Vadsi 
roth ; arrive London August 17. 


Passage money, 40 guineas. 
Preliminary Deposit on Booking, £5. 
F. GREEN & CO. 
ANDERSON, ANDERSON, & CO.) London. 


For further Particulars apply to the latter Firm, 5 Fenchurch Avenue, 
E.C., or to the West-End Branch Office, 16 Cockspur Street, S.W. 


PHCENIX FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
EsTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 


SecrETARIES—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PALD OVER £20,000,000. 


LANTERN SLIDES IN ZOOLOGY AND BOTANY. 


We have now ready extensive series of beautifully executed Lantem 
Slides, specially selected and adapted for Popular Science Lectures, 
The following are a few of the Sets in stock :— 

8. The Metamorphoses of Insects’ 

g. The Beginnings of Life (Pro- 

tozoa, &c.). 


Early application is desirable. 
Head Offices, 


Fenchurch Avenue, 


1. Evolution. 
2. Common Objects of the Sea- 
Shore. 

. The Contents of the Tow-Net. 

. A Dredging Cruise. 

. Zoophytes and Jelly-fish. 

Star-fish and Sea-urchins. 

The Metamorphoses of Crus- 
tacea, 


10. Elementary Zoology. 

11. The Fertilisation of Flowers. 
12. The Mechanism of Plants. 
13. The Scenery of Jersey. 


The number of Slides in each Series can be varied to suit individual 
requirements. 


Price 1/- each, with reduction for a Quantity. 
Slides to Order at same Price as from Stock; on Hire at 
2/- per doz. 


Perfect Workmanship Guaranteed. Full Particulars on 
application. 


JAMES HORNELL, BIOLOGICAL LABORATORY, JERSEY. 


MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 
44 Hatton Garden, London. 
Catalogues Free. 
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Sales by aiiien | Just Published. Crown 8vo, with 100 Diagrams. Price 4s. 6d. = 
‘DAY NEXT. -MENSURATION FOR SENIOR STUDE 
“MONDAY NEXT. j 
NATURAL HISTORY SPECIMENS AND BOOKS. By ALFRED LODGE, M.A., ie 
JAD MR. J. C. STEVENS will sell by Auction Late Fereday Fellow of John’s College, Oxford ; Professor of Pure Mathe- : ac 
‘ at his Great Rooms, 38 King Street, Covent Garden, on MONDAY matics at the Royal Indian Engineering C oles ge, Cooper's Hill. - 
next, = CEMBER 2, at half-past 12 precisely, the remaining Portion This book is intended for use in Technical Colleg zes and in the higher is 
of the Valuable Cx ection cf British Lepidoptera formed by Mr. Wa. | classes of Schools, and also for preparations for the various Army and the 
FarREN. A large Collection of Exotic Lepidoptera, Birds’ Skins and | public examinations. It assumes an acquaintance with the rudiments of the 
Eggs, Polar Bear Skins and Skulls, Lion Skin, Shells, Minerals, Fossils, subject, and with a certain amount of Trigonometry. 
rkshop and other Natural History Specimens. Also Valuable Works on Natural The matters treated of are the V olumes and Surfaces of Solids, the Men- 
History, Mahogany and other Cabinets. suration of Earthwork, Plane Areas, including Use of Field Book, Logarithms 
il, and and Logarithmic Solution of Triangles, British and Metric Systems of 
Chem On view the Saturday prior, 12 es ond Merning of Sale, and Catalague Measurement, and Hints on Arithmetical Work. The examples are 
ing for — numerous, and carefully chosen to illustrate theory. 
MONDAY, DECEMBER o. = Lonpox: LONGMANS, GREEN, & CO. me 
A VALUABLE COLLECTION OF BRITISH BIRDS’ EGGs. oe 
AN} MR J, C. STEVENS will sell by Auction SCIENCE PROGRESS | 
System, t his Great Rooms, 38 King Street, Covent Garden, on MONDAY, : 
Nieder DECEMB SER og, at half-past 12 precisely, a Valuable Collection of A MONTHLY REVIEW OF CURRENT ur 


British Birds’ Eggs, including many Rarities. SCIENTIFIC INVESTIGATION. 3 ¢ 


_- On view the Saturday prior, 12 till 4, and Morning of Sale, and Catalogues Edited by J. BRETLAND FARMER, M.A. 
oN had. With the Co-operation of a powerful Editorial Committee. 
"PUESDAY, DECEMBER )ECEMBER Number. 
TUESDAY, DECEMBER to. Contents of L 
VALUABLE COLLECTION OF BRITISH LEPIDOPTERA. FLORA. By D. H. Scort, M.A., F.R.S., Hon. Keeper of the ae 
MR. J. Cc. STEVENS will sell by Auction Jodrell Laboratory, Royal Gardens, Kew 
POL. his Great Rooms, King Street, Covent Garden. on TUESDAY, MINERAL TRANSFORMATION. | By H. A. Miers, M.A. 
H.P. DECE R 38 Ex. | ON SOME APPLICATIONS OF THE THEORY OF OSMOTIC 
ro, at half-past 12] precisely, the Valuable and Ex- é 
enable W. H. PRESSURE TO PHYSIOLOGICAL PROBLEMS. By E. Srar- 
Lepidoptera formed by = lit | LING, M.D., Lecturer on Physiology in Guy's Hospital, London. 
uGWwELL, of Greenwich, ¢ uring the last 40 years, in excellent condition. L, 
core Also the two Mahogany Cabinets in which they are contained. Books, THEORIES OF ELECTROLYSIS. By W. C. Damrier Wuernan, 
: Vadsi &e Fellow of Trinity College, C ambridge. 
STUDY ‘OF THE ANCIENT SEDIMENTS. by J. E. Marr, F.R.S., 
On view the Day prior, 12 till 4, and Morning of Sale, and Catalogues had. Fellow of St. John’s College, Cambridge. 


le = | cam LUDWIG (Il.). By Leon ASHER, Lecturer on Physiology in the 
COLLECTIONS OF MINERALS. | APPENDICES 
‘ees ROCKS, OR FOSSILS, Il. CHEMICAL LITERATURE FOR OCTOBER 1895. 


ads For the Use of Students, Science Teachers, Prospectors, &c., and to Price HALF-A-CROWN. _ Subscription Price, 25s. per Annum, Post Free. 
; Illustrate the leading Text-books, in Boxes, with Trays. Vors. I., II. and III., in Handsome Cloth "Boards, each containing 
50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s. over 500 pp., Now Ready. Price 15s. each. eg 
New Price List of Miawale, Rocks, and ‘aati Series London: THE SCIENTIFIC PRESS, Limited, 428 Strand, W.C. os 
E, ROCK SECTIONS for the MICROSCOPE, ‘from 1s. 6d. each, Post Free | N ATUR AL SCIENCE een 
CaTaLoGuEs GRAT | e 
S.W. CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c., The DECEMBER Number contains 
always in stock | A special Series of Leading Articles on the Cell-T heory. 
: H '@) M A S D R U S S E a i. Notes on the Status of Local Museums, the Heart in Birds and Reptiles, 
‘ o - Stipules, North American Deltoid Moths, Dispersal of Marine Animals 
ry. 78 NEWGATE STREET, LONDON, E.C. | pe 
, | A Pen-and-Ink Portrait of Huxley by Himself. 4 
F, H. BUTLER, M.A. Oxon., Assoc. R. S. Mines | I, a anic Deposits Ancient and Modern. ‘(Part II.). By W. F. Hume, 
».Sc., A.R.M.S., F.G. 
NATURAL ‘HISTORY AGENCY, | —Murray’s Mud-Li ine. By ames Chumley 
I 58 BROMPTON ROAD, LONDON. Darwinian Hypothesis of Sexual Selection. (Part IL.). By 
} G. Norman Douglass. 
Dealer in Fossils, and other Objects iv.— The Swedish Marine Biological Station. By F. A. Bather, M.A., 
Scientific Interest. | F.G.S. (with Plate XX. and Text Illustrations). 
The following can now A. furnished :—Alveolina and Miliolina Limestone, V.—The Use of Formalin as a Preservative Medium for Marine Animals. 
ANY. Selsey ; Chalk-Rock, Bucks ; Triassic Conglomerate, S. Devon; Tourma- | By james Hornell. 
line-Granite and Elvan, near Ivy Bridge ; Troctolite, Hornblende-Schist, | Reviews of seddard’s Monograph | of Oligocheta,” by Prof. Vejdovsky ; rx 
Lantern Gabbro, Mica- Diorite, Serpentine with unaltered Olivine and with Bastite, | Dixon's * Migration of Birds”; Ratzel’s “ History of Mankind” oe 
ctures, Coverack and the Lizard district ; and Kaolin Rock with Fluor, Epidiorite, | Fletcher’ s “ Introduction to the Study of Rocks” ; McHenry and W atts’ y 
Spotted Schist, coarse Biotite-Granite, and massive Biotite, E. ‘Cornw all.— * Guide to Rocks and Fossils of the Geological Survey of. Treland,” by ; 
[nsects® Micro. sections of many of the above ready or in preparation. Students’ | Prof. Grenville Cole ; Lydekker’s ‘‘ Handbook to the Carnivora,” &c. fer 
rock-sections, a series at ts. each. Zinc, Gold, Tin, and Iron Ores for assay- | Obituary—News, &c. 
fe (Pro- ing. Cabinets, Specimen Trays and Boxes, and Micro-Glass of any The present Number consists of 84 pages, and contains a complete Index 


to Volume VII. 
The JANUARY Number will begin a New Volume, for which orders are 
now being received. 


description supplied. 


~~ | JAMES R. GREGORY & CO. 


| Volume VII., which contains our special ‘‘ Challenger Articles,” thirty pie 
nts. other speciz ally contributed Articles by E. Ray Lankester, Sir Henry 
MINERALOGIST Ss, &c. Howorth, Canon A. M. Norman, J. Berry Haycraft, R. D. Oldham, P. 1. 
nave mow H. N. A. — S. J. Hickson, well- “known 
authorities, and no less than 20 Plates, with two singularly interesting Por dh 
- R E M oO V E D . oO traits of Huxley, forms an excellent Christmas present, and costs only s “he 
PRICE ONE SHILLING NET. 
ye l KELSO PLACE, STANFORD ROAD, In America, Thirty Cents. te 
e at NGTON, W. Sent Post-free for Annual Subscription of Fourteen Shillings (3.50 dols.). 
A few from Museum, Schools, South RAIT, HENDERSON & CO., LTD., 
ensington, High Street, and Gloucester Road Stations. Ss ID Ww : 3 R IS iea®: 
on Specimens, Collections, Appliances, &c. Lists as usual. 22 ST. ANDREW STRE ET, HOLBORN CIRCUS 5 
New Catalogues preparing. THE IRISH NATURALIST. 3 
RSEY REMOVED FROM 88 CHARLOTTE STREET, FITZROY SQUARE. | A Monthly Magazine of Irish Zoology, Botany, and 7% 
AL — Geology. Price 6d. 
LBERT E DWAR D JA M RAC H | Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 4 
| Vol 892), Price 3s. 6d. Vol. 893), Price 5s. Vol. wi be 
ondon. 180 ST. GEORGE STREET EAST. Dublin: EASON & SON, Lrp., 40 Lower Sackville Street - 
Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Potte:y of (to which Address Subscriptions should be sent). MM 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. London: SIMPKIN, MARSHALL, HAMILTON, KENT & CO Ma 


\ 


XXViil 


NATURE 


[ NOVEMBER 28, 1895 


NOW READY. Price £1 145. 


PHILOSOPHICAL TRANSACTIONS OF 


THE ROYAL SOCIETY. 


Series A, Part I., 1895. 
CONTENTS :— 

1. On the Newtonian Constant of Gravitation. By C. V. 
Boys. 

. On the Photographic Spectrum of the Great Nebula in 
Orion. By J. NORMAN LOCKYER. 

. Propagation of Magnetization of Iron as affected by the 
Electric Currents in the Iron. By J. Hopkinson and 
E. WILSON. 
4. On the Dynamical Theory of Incompressible Viscous Fluids 
and the Determination of the Criterion. By OsBoRNE 
REYNOLDs. 
5- Ona Method of Determining the Thermal Conductivity of 
Metals, with Applications to Copper, Silver, Gold, and 
Platinum. By JAMEs H. Gray. 
6. Argon, a New Constituent of the Atmosphere. By Lord 
RAYLEIGH, Sec.R.S., and Prof. WILLIAM RAMSAY. 

- On the Spectrum of Argon. By WILLIAM CROOKEs. 

. The Liquefaction and Solidification of Argon. By Dr. K. 
OLSZEWSKI. 

9. The Latent Heat of Evaporation of Water. By E. H. 
GRIFFITHS. 

10. Contributions to the Mathematical Theory of Evolution.— 
II. Skew Variation in Homogeneous Material. By 
KARL PEARSON. 

11. A Determination of the Specific leat of Water in Terms of 
the International Electric Units. By ARTHUR SCHUSTER 
and WILLIAM GANNON. 

12. The Oscillations of a Rotating Ellipsoidal Shell containing 
Fluid. By S. S. Houcu. 

13. On the Velocities of the Ions. By W. C. DAMPIER 
WHETHAM. 

14. On the Singular Solutions of Simultaneous Ordinary 
Differential Equations and the Theory of Congruencies. 
By A. C. DIxon, 


te 


| 


15- On the Ratio of the Specific Heats of some Compound | 


Gases. By J. W. Capsrick. 


16, Iron and Steel at Welding Temperatures. By T. WrIGHT- | 


son, M.P. 


Sold by :— 
London : HARRISON « SONS, 45 St. Martin’s Lane, W.C. 


In Crown 8vo, loth, Fully Illustrated. Un the press. 


THE SKULL OF THE DOC. 


A MANUAL FOR STUDENTS. 


WITH A GLOSSARY OF OSTEOLOGICAL TERMS. 


BY 
WALTER E. COLLINGE, F.ZS., 


Assistant Lecturer and Demonstrator in Zoology and Comparative 
Anatomy, Mason College, Birmingham. 


PRICE 5s. NET. 


Lonpon: DULAU & CO., 37 SOHO SQUARE. 
BiRMINGHAM: CORNISH BROTHE RS, 37 } NEW STREET. 


“Just Published. —Notes on the 


NEBULAR THEORY. 


By W. F. STANLEY, F.R.A.S., F.G.S., &c. 

‘The whole volume is worthy of study by those who take a scientific 
interest in the great problems of the universe.”—Athena@um, October 26, 
1895. 

“Unquestionably all future discussions of the subject must take account 
ef the views and reasonings here placed before us."—Zhe Observatory, 
November 1895. 

260 pp. Imp. 8vo, with Plates and Cuts. Price Nine Shillings. 


KEGAN PAUL, TRENCH, TRUBNER, & CO., Lrp. 


FROM 


A. & C. BLACK’S LIST. 


PLEA FOR A SIMPLER LIFE. By 
GEORGE S. KEITH, M.D., F.R.C.P.E. Second 
Edition. Crown 8vo, Cloth. Price 2s. 6d. 


THE PROBLEM OF THE AGED 
POOR. By GEOFFREY DRAGE, M.P. Crown 8yo, 
Cloth. Price 6s. 


MONEY AND MONETARY PRO- 
BLEMS. By J. SHIELD NICHOLSON, M.A., D.Sc, 


Professor of Political Economy in the University of Bal 
burgh. Third Edition, Crown 8vo, Cloth. Price 7s. 6d. 


DYNAMICS. By P. G. Tar, M.A, 


Professor of Natural Philosophy in the University of Edin- 
burgh. Crown 8vo, Cloth. Price 7s. 6d, 


MILK: ITS NATURE AND COM. 
POSITION. A Handbook on the Chemistry and Bacterio- 

logy of Milk, Butter and Cheese. By C. M. AIKMAN, 

A., D.Sc. Crown 8vo, Cloth, Illustrated. Price 3s. 6d. 


INTRODUCTION TO THE STUDY 
OF FUNGI. Their Organography, Classification, and 
Distribution, for the Use of Collectors. By M. C. COOKE, 
M.A., LL.D. Crown 8vo, Cloth, Illustrated, with 148 
Cuts in text. Price 145. 


AN INTRODUCTION TO STRUC- 
TURAL BOTANY (FLOWERING PLANTS). By D. 
H. SCOTT, M.A., Ph.D., F.R.S., Honorary Keeper of 
the Jodrell Laboratory, Royal Gardens, Kew. Second 
Edition. = 8vo, Cloth, Illustrated with 183 Figures. 
Price 35. 6d. 


ZOOLOGY OF THE INVERTE-. 


BRATA. A Text-Book for Students. By A. E. SHIP: 
LEY, M.A., Fellow and Assistant Tutor of Christ’ s ay 
and Demonstrator of Comparative Anatomy in the 
versity of Cambridge. Demy 8vo, Cloth, Illustrated. Price 
18s. net. 


INVESTIGATIONS ON MICRO- 
SCOPIC FOAMS AND ON PROTOPLASM.: By I Prof. 
O. BUTSCHLI. Translated from the German by E. A. 
MINCHIN, B.A. Oxon. Demy 8vo, Cloth, Illustrated with 
12 Lithographic Plates. Price 18s. net. 


A HISTORY OF ASTRONOMY 
DURING THE NINETEENTH CENTURY. By 
AGNES M. CLERKE. Third Edition, Revised and 
Enlarged. 1 Vol. Demy 8vo, Cloth, Illustrated. Price 
12s. 6d. 


- AN INTRODUCTION to CHEMICAL 
THEORY. By ALEXANDER SCOTT, M.A., D.Sc, 
Jacksonian Demonstrator in the University of Cambridge. 


Crown 8vo, Cloth. Price 5s. 


NOTES ON THE DISTRICT OF 
MENTEITH. By R. B. CUNNINGHAME GRAHAM 
Second Edition. “Fcap. 8vo, Paper Covers, Price 13 


Cloth, Price 2s. 


A. & C. BLACK Soho Square, London 
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DIARY OF SOCIETIES. 
LONDON. 


THURSDAY, NoveEMBER 28. 

RovaL SOcIETY, at 4.30.--The Expansion of Argon and of Helium as com- 
pared with that of Air and Hydrogen : J- P. Kuenen and W. W. Randall. 
—On the Percentage of Argon in Respired Air : A. Kellas.—Examination 
of Gases from certain Mineral Waters: A. Kellas and Prof. _Ramsay, 
F.R.S.—Mathematical Contributions to the Theory of Evolution. III. 
Regression, Heredity, and Panmixia: Prof. Karl Pearson.—On the 
Granular Leucocytes: G. L. Gulland.—On the Development of Licheno- 
pora verrucaria, Fabr.: S. F. Harmer. 


Lonpon INsTiTUTION, at 6.—A Forest Primeval : Prof. W. Boyd Dawkins, 


RS 


INSTITUTION or ExecrricaL ENGINEERS, at 8.—The Electric Wiring | 


Question : F. Bathurst.—Concentric Wiring : Sam Mavor. 
Society OF ANTIQUARIES, at 8.30. 


SATURDAY, November 30. 

Rovat Sociery, at 4.—Anniversary Meeting. 

SUNDAY, DeceMBer 1. 

Sunpay Lecrure Society, at 4.—The Geographical Distribution of 

Animals ard its Geological Significance : Dr. R. D. Roberts. 
MONDAY, DeceMBer 2. 

Roya InstrruTion, at 5.—General Monthly Meeting. 

Soctety oF CHEMICAL INpDusTRY, at 8.—Alkali Manufacture by the 
Hargreaves Bird System of Electrolysis: J. Hargreaves.—The Analysis 
of Chrome Iron Ore, Ferrichrome, and Chrome Steel: Dr. S. Rideal and 
s. Rosenblum. 

Vicrorta INSTITUTE, at 4.30.—Scientific Research and the Sacred Record : 
Rev. Canon Girdlestone. 

Society. oF Arts, at 8.—Mechanical Road Carriages : W. Worby Beau- 


mont. 
TUESDAY, DeceMBER 3. 

ZooLocicaL Society, at 8.30.—A Supplementary Report on the Crustaceans 
of the Group Myodocopa obtained during the Chadlenger Expedition. 
with Notes on other New or imperfectly known Species: Dr. G. Steward- 
son Brady, F.R.S.—On some Points in the Anatomy of Pipa americana : 
F. E. Beddard, F.R.S.—On tbe Diaphragm and on the Muscular 
Anatomy of Xenopus, with Remarksron its Affinities: F. E. Beddard, 
F.R.S.—Ona the Colour Variations of Gonioctena variabilis Statistically 
Examined : W. Bateson, F.R.S. 

InstiTuTION oF CiviL ENGINEERS, at 8.—The Influence of Carbon on 
Iron: John Oliver Arnold.—The Dilatation, Annealing, and Welding of 
Iron and Steel : Thomas Wrightson. 

PATHOLOGICAL SOCIETY, at 8.30. 

WEDNESDAY, VeceMber 4. 

Soctety or Puntic ANALysts, at 8.—The Microscopical Examination of 

Water: W. J. Dibdin. 


LATEST PUBLICATIONS OF THE ZOOLOGICAL 
SOCIETY OF LONDON. 


TRANSACTIONS, Vol. XIII. Part XI. 
Completing the Volume, Price 21s., containing the following paper :— 
“On the Cranial Osteology, Classification and Phylogeny of the 
+ aaa By T. JEFFREY PARKER, D.Sc., F.R.S. With 
7 Pilates, 

PROCEEDINGS OF THE ZOOLOGICAL 
SOCIETY OF LONDON, 1895. Part III. Containing the Papers 
read at the Scientific Meetings held in May and June 1895. With 17 
Plates. Price rs. 

The ZOOLOGICAL RECORD, Vol. XXXI. 
Being records of Zoological Literature relating chiefly to the Year 1894 
Edited (for the Zoological Society of London) by D. SHARP, M.A, 
F.R.S., F.Z.S. London, 1895. Price 30s. 

To be obtained at the Society's Office (3 Hanover Square, W.), or through 


, any Bookseller. 


GerotocicaL Society, at 8.—On the Alteration of certain Basic Eruptive | 


Rocks from Brent Tor, !evonshire : Frank Rutley.—On Mollusca of the 
Chalk Rock, Part I. : Henry Woods. 

ExTomoLocicaL Society, at 8.—Descriptions of some New South African 
Coleoptera : L. Péringuey.—New and Little-known Palwarctic Perlida : 
K. J. Morton. 


Society or Arts, at 8.—Mural Painting, with the Aid of Metallic Oxides | 
and Soluble Silicates : Mrs. Anna Lea-Merritt and Prof. W. C. Roberts- | 


Austen, C.B., F.R.S. 

British ARCHAOLOGICAL ASSOCIATION, at 8. 

THURSDAY, December 5. 

Rovat Society, at 4-30. 

Linnean Society, at 8.—On a New Species of Bromus in Britain: G. C. 
Druce.—Notes on New or Rare Phasmida in the Collection of the British 
Museum: W. F Kirby. 

Loxvon InstiTUTION, at 5.—Old Musical Instruments : A. Dolmetsch. 

Cuemicax Society, at 5.—The Constitution of Terpenes : Prof. Armstrong, 
F.R.S.—New Derivatives from a-dibromo Camphor: Dr. M. O. Forster. 
The Chemistry of Dibromopropyl Thiocarbimide, and the Action of 
Bromine and Iodine on Allyl Thiourea: Prof. A. E. Dixon.—Ballot for 

_ the Election of Fellows. 

SOCIETY OF ANTIQUARIES, at 8.30. 

FRIDAY, December 6. 

GEOLOGISTS’ AssocIATION, at 8. 

QUEKETT MicroscoricaL at 8. 


Part Il. Just Published, with Portrait of the Author and 5 Illustrations, 
crown 8vo, 108. 6d. 


€ 
DARWIN, and AFTER DARWIN: 
An Exposition of the Darwinian Theory, and a Discussion 
on Post-Darwinian Questions. 
By the late GEORGE JOHN ROMANES, M.A., LL.D., F.R.S. 
Part Il. POST-DARWINIAN QUESTIONS: Heredity and Utility. 
LONDON: LONGMANS, GREEN, & CO. 


THE PRIMARY FACTORS OF 
ORGANIC EVOLUTION, 

By E. D. COPE, Ph.D. 
and Comparative Anatomy 
Pennsylvania. 
Numerous Diagrams and New Illustrations. Pages circa 550. 

Price, Cloth, 8s. 6d. 


THE OPEN COURT PUBLISHING COMPANY, 17 Johnson's Court, 
Fleet Street, E.C., London. 


Professor of Zoology in the University of 


| 


NO END OF WORRY SAVED BY USING 


STONE’S TIME-SAVING 


SPECIALITIES 
LETTERS, PAPERS, PAMPHLETS, Music, &c. 


Sold by Stationers everywhere. Send postcard for Illustrated Catalogue to 
the manufacturers, 


HENRY STONE & SON, BANBURY. 
Special Boxes, Files, and Cabinets made toorder for avariety of purposes 


For keeping in order all 


CAMBRIDGE SOLENTIFIC INSTRUMENT COMPANY 


LIMITED, CARLYLE ROAD, CAMBRIDGE. 


The Company have RE- 
MOVED from St. Tibb's Row 
to the new Workshops and 
Offices which they have just 
built in CaRLyLe 
CAMBRIDGE. 


Roap, 


Manufacturers of Yule’s 
Simple Form of Harmonic 
Analyser. Prices from 

£5 5s. Od. 


lilustrated Catalogue of 
Physical and Physiological 
Apparatus sent Post Free on 
receipt of 1s. 6d. 
Address all communications: 
‘Instrument Company, Ltd., Cambridge.’’ 


J. EX. STEWARD’'S 


Semi-Automatic Electric 
LAMP. 


Mechanical 
Adjustments. 


Focus Keeping. 


Simple and 
Certain. 


Will Fit 
Ordin ary 
Lanterns 


Cataloques 
Post Free. 


Price £5 10s. 


406 STRAND; 457 WEST STRAND; 7 CRACECHURCH ST., LONDON 


Simpler Form, £4 4s. 
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_NOTICE.—Advertisements and business letters for 
! E 4 ra NATURE should be addressed to the Publishers; 
Editorial communications to the Editor. The tele- 
graphic address of NATURE is “ PHuUsIS,” LONDON. 
The choicest roasted nibs (broken-up beans) of the natural Cocoa on being SU BSCRIPTIONS TO “NATURE.” 


subjected to powerful hydraulic pressure, give forth their excess of oil, 


leaving for use a finely-flavoured powder—* Cocoaine,” a product which, £ = 

when prepared with boiling water, has the consistence oft tea, of which it is Yearl ee a 

now, with many, beneficially taking the place. Its active principle being a Half. Se ES ES ee 6 
gentle nerve stimulant, supplies the needed energy without unduly exciting | al -yearly . 2 see eee e OM 

Ol l 0 9 S | To ALL PLACES ABROAD :— 

Quarterly. fe) 


Biliousness, Sick Headache, Indigestion 
and all Internal Complaints. CHARGES FOR ADVERTISEMENTS. 


CAN BE TAKEN BY THE MOST DELICATE. | Three Linesin Column ....... 0 2 6 
Per Line after . . 9 
Holloway’s Pills and Ointment may be obtained of One Coen 
all Medicine Vendors, | Quarter Page, or Half a Column ... 115 0 

LIVING SPECIMENS FOR Whole Page 


TH E M ICROSCOPE. | Money Orders payable t to ‘MACMILLAN & CO. 


- OFFICE : 29 BEDFORD STREET, STRAND, Wo 


Volvox, Spirogyra, Desmids, Diatoms, Amazba, Arcella, Actinosphzerium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many | ———-——-—--—-—- = 


other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix | THE ZOOLOGIST 


pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. | 


THOMAS BOLTON | A MONTHLY MAGAZINE OF NATURAL HISTORY. 
; 25 BALSALL HEATH ROAD, BIRMINGHAM. | Third Series. Edited by J. E. Hartina, F.L.S., F.Z.S., Member of the 


British Ornithologists’ Union, contains— 


MARINE BIOLOGICAL ASSOCIATION Original Articles by well-known naturalists in every branch of zoology: 


habits of animals; arrival and departure of migratory birds ; occurrence of 


OF THE UNITED KINGDOM. rare birds ; distribution and migration of British fresh-water fish ; new or 
THE LABORATORY, PLYMOUTH. | «are marine fish; local aquaria; British reptiles ; British land and fresh- 
: : . ‘ — water mollusca, with remarks on the haunts and habits of the species ; and 

The following animals can always be supplied, either living | other matters of general interest to those who delight in natural history. 
or preserved by the best methods :— 


Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- of natural history books. Occasional translations from foreign zoological 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 


journals of important and interesting articles in various branches of Zoology. 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, There are occasional woodcuts. 

igia, Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, | s1MPKIN, MARS - 7 Stati *s Hall Court, E.C. 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, Salpa | 
(preserved), Scyllium, Raia. &c., &c. 


MAGAZINE. 


On the tst of every Month. . 
Price Sixpence, Monthly. 


THE JOURNAL OF BOTANY. Edited by C. G. Barrett, G. C. Cuampion, F.Z.S., J. W. Dovctas, 
V 


Proceedings of Societies. the British Isles. 

Subscription—Six Shillings per Annum, post free. 

. 3d. Subs ar, pay 

Price 1s Year, payable in advance, 12s. London: GURNEY & JACKSON (Mr. Van Voorst's Successors), 
London: WEST, NEWMAN, & CO., 54 Hatton Garden, E. EC. | 1 Paternoster Row. 


THE PSYCHOLOGICAL REVIEW. 


Edited by J. MARK BALDWIN, Princeton University; and J. MCKEEN CATTELL, Columbia College. 
Vol. II. No. 6, NOVEMBER. 3s. (Annual Subscription, 16s. 6d.). 


CONTENTS : 
The Confusion of Content and Function in Mental Analysis. By Dickin- Some Observations on the Anomalies of Self-Consciousness. II. By Josis# 


son S. MILLER. Royce. 
The Perception of Two Points not the Space-Threshold. By Guy Tawsy- 
The Origin of a ‘‘ Thing” and its Nature. By J. Mark Batpwin. Discussion and Reports—Pay chological Literature—N otes. 


THE PHYSICAL REVIEW. 
A JOURNAL OF EXPERIMENTAL AND THEORETICAL PHYSICS. 


Conducted by EDWARD L. NICHOLS, ERNEST MERRITT, and FREDERICK BEDELL. 
Vol. III. No. 3, NOVEMBER-DECEMBER. Price 3s. net. 


CONTENTS : 


Variation in Electric Conductivity of Metallic Wires in Different Directions. , On Ternary Mixtures. III. By W. D. Bancrorr. oe 
y FerNAnbo SANnpForb. On the Changes in Length produced in Iron Wires by Magnetisation. By 
A Study of the Polarisation of Light emitted by Incandescent Solid and L. T. More. 
Liquid Surfaces. II. By R. A. Mittrkan. Notes—Minor Contributions—New Books. 


Published for Cornell University. 
MACMILLAN & CO., London and New York. 


BRITISH AND FOREIGN. V. W. Fow.er, M.A., F.L.S., R. McLacuian, F.R.S., E. SAUNDERS 
Edited by James Brirren, F.L.S., British Museum. Lorp WALSINGHAM, MLA, LL.D., F.R.S. 
ConvenTs :—Original Articles by leading Botanists. —Entencte, and This Magazine, commenced in 1864, contains standard articles and notes 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— | onall subjects connected with Entomology, and especially on the Insects o 
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MACMILLAN & CO.’S NEW 
BOOKS. 


THE LETTERS OF MATTHEW 
ARNOLD, 1848-1888. Collected and arranged by 
GEORGE W. E. RUSSELL. Two Volumes. Crown 
8vo, 15s. net. 

The Times.—*‘ In his brief introduction to these charming 
volumes Mr. George Russell mentions that it was Mr. Matthew 
Amold’s express desire that he should not be the subject of a 
biography. . . . We can dispense with it here the more readily 
because these letters are a faithful record of the least known part 
of Mr. Arnold’s life.” 


EVERSLEY SERIES.—NEW VOLUMES. 


ESSAYS IN CRITICISM. By 


MATTHEW ARNOLD. Second Series. Globe 8vo, 5s. 


HISTORICAL ESSAYS. By the late 
J. B. LIGHTFOOT, D.D., D.C.L., LL.D., Lord Bishop 
of Durham. Globe 8vo, 55. 


Medium 8vo, 17s. net. 


THE CAMBRIDGE 


HISTORY. 


WICK, M.A., F.R.S. ; MYRIAPODS, by F. 


NATURAL. 
Vol. V., PERIPATUS, by ADAM SEDG- | 
G. SIN- | 


NATURE 


| 


CLAIR, M.A. ; INSECTS, Part I., by DAVID SHARP, 


M.A., M.B., F.R.S. 


Royal 8vo, 1s. net each Part. 


THE HISTORYOF MANKIND. By | 


PROF. FRIEDRICH RATZEL. Translated from the 
Second German Edition by A. J. BUTLER, M.A. With 
Preface by E. B. TYLOR, D.C.L. Fully Illustrated. In 
Monthly Parts. Parts I.-III. now ready. 


Crown 8vo, 5s. net. 


ASHORT STUDY OF ETHICS. By 


CHARLES F. D’ARCY, B.D. 


Extra crown 8vo, 8s. 6d. net. 


STUDIFS 


IN ECONOMICS. By) 


WILLIAM SMART, M.A., LL.D., Lecturer on Political | 


Economy in the University of Glasgow. 


8vo, 12s. 6d. net. 


STATISTICS AND SOCIOLOGY By | 


RICHMOND MAYO-SMITH, Ph.D., Professor of Politi- 
cal Economy and Social Science in Columbia College. 


Crown 8vo, 3s. 6d. net. 


THE POOR AND THEIR HAPPI- 


NESS. MISSIONS AND MISSION PHILANTHROPY. 
By Joun 


Crown 8vo, 6s. 


HISTORICAL OUTLINES OF ENG- 
LISH ACCIDENCE. By the late Rev. RICHARD 
MORRIS, M.A., LL.D. Revised by L. KELLNER, Ph.D., 
with the assistance of HENRY BRADLEY, M.A. 


Globe 8vo, 2s. 6d. 


PRACTICAL INORGANIC CHEM- 


ISTRY. By G. S. TURPIN, M.A., D.Sc., Head 


Master of the Intermediate and Technical School, Swan- 
sea. 


MACMILLAN & CO.’S 
MAGAZINES. 


The CENTURY MAGAZINE. 
DECEMBER. 
PRICE ONE SHILLING AND FOURPENCE. 
ILLUSTRATED. 


This Number contains CHAPTERS III. and IV. of 


MRS. HUMPHRY WARD’S NEW 
NOVEL, 


"SIR GEORGE TRESSADY,” 
“THE BRUSHWOOD BOY,” 


By RUDYARD KIPLING, 


And numerous Short Stories and Articles, including : 
A MIDSUMMER NIGHT. By Beyjamin Kipp. 
CAPTAIN ELIS BEST EAR. By FRANK R. Srockrox, 
The Continuation of THE LIFE OF NAPOLEON (Tra- 
falgar, Austerlitz). Illustrated. And 


TISSOT’S LIFE OF CHRIST. By Epirn Coves.  Ilus- 
trated. 


Also ready, the DECEMBER NUMBER of 


ST. NICHOLAS. 


An Illustrated Monthly Magazine for the Family Circle, price 


| One Shilling, containing, among many other contributions, 
| RopertT Louis STEVENSON’s LETTERS TO YOUNG FRIENDs, 


\ 


MACMILLAN AN] CO., 


with a new Portrait of the Author and Illustrations from 


Photographs. 
AND 


MACMILLAN’S MAGAZINE 


No. 434. DECEMBER. 


PRICE ONE SHILLING. 


CONTENTS, 
- A BRIDE ELECT. Chaps. IV.—VI. 
- OXFORD IN THE THIRTEENTH CENTURY. 


I 

2 

3. THE SWISS INFANTRY. 

4. THE YAM CUSTOM (A Tale of Ashantee). 
5. STAGE-STRUCK. 

6. THE CRAFT OF HUNTING. 

7- MY FRIEND ARCANIEVA. 

8. THE BATTLES OF THE NIVE. 
LONDON. 


wf 


- 
>. 
| 
| 
v.C, 
| 
ew oF 
fre 
and 
istory. 4 
eviews é 
logical 
ology. a 
EC. 
| 
| 
| 
I 
: 


NA TORE | NOVEMBER 28, 1895 
“OPTIMUS” MAGIC LANTERNS roe DRAWING ROOM LECTURE HALL. 


Limelight may be adapted without alteration at an extra cost of 16: 
Each Magic Lantern is efficient for Exhibitions. The Lens gives cris iti i i 4 i i 

ane lagi i or Ext . : Lens gives crisp definition, being a superior Achromatic Photographic Combinati ri 

pinion. It is fitted to a telescopic lengthening tube, so gaining increased focal accommodation. The Condenser is pene ate of me prc 


4 inches diameter. The refulgent lamp has 3 wicks, yielding a brilliantly illuminated picture. Each is complete in Box. 


LANTERN 
PHOTOS. 


Plain, 1/- 
Coloured, 1/6. 


All Accessories at | Gx 

reasonable prices. : 
Perforated Russi | : 

ing tank) with Iron Body, Brass. CATALOGUE Bods, 

Brass Sliding Tubes. Sliding Tubes. POST FREE. draw Sliding Tubes, 


EN, SON & RAVMENT, ONDON. 


Student’s LANTERN 
(to take demonstrat- 


Russian Iron Body, 
Brass Sliding Tubes. 


Superior Japanned 
Metal Body 


{4 CROSS STREET, MANCHESTER 


| Goods Entrance: 10 Half-Moor Street, 


LABORATORY FURNISHERS, 


Importers, Manufacturers, and Dealers in 


CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 
Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 


Illustrated Catalogue of Apparatus, with Price List 
of Chemicals, free on application. 
Telegraphic Address—“* AppaARATUS, MANCHESTER.” 
Telephone Number—2038. 


Mathematical Instrument Manufacturer to H. M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every description 
Of the Highest Quality and Finish, at most Moderate Prices. 
Illustrated Price List Post Free. 

W. F.S. obtained the only Medal in the Great Exhibition of 1362 for 
; Excellence of Construction of Mathematical Instruments, and the only Gop 
Mepat in the International Inventions Exhibition 1885 for Mathematical 

Work. Silver Medal, Architects’ Exhibition. 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


SCIENCE LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL 
LANTERN, used by late W. Lant Carpenter, Esq., Prof. Forbes, &c. 
Miniature Triple Lantern constructed for B. J. MAvtpEN, Esq.; great a 
success. New Oxyhydrogen Microscope. Science Lanterns for Class ‘ 

Demonstration. Magnificent Results. Docwra Triple, Prize Medal, To SCIENTISTS and LAN rERNISTS, &e. 
THE ART OF PROJECTION, AND COMPLETE 


Apparatus for estimation of sulphur in spent oxide 


Highest Award. Supplied to the Royal Polytechnic Institution, Dr. H. MANU ine 
Grattan Guinness, Madame Avetina Patti, &c. Patent Pamphengos MAGIC LANTERN MANUAL, by an Expert. Over 100 fine Illus 
trations, with Priceless wrinkles in all Branches of Optical Projectio: 
Science Lanterns. The Universal Lantern 4-inch Condensors, 4-wick Lamp, Never before Published. How to choose, what to avoid, and how? 
Portrait Combination front Lenses, £1 5s. 6a., marvellous value. Science | use Oil, Limelight, Dissolving, Electric, Opaque, Microscopic, ani 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern | Polarising Lanterns, Slide Making and Painting, Enlarging, — 
si | ing, &c., &c. Prof. MALDEN says :—‘‘A thoroughly practical work, 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- and should be studied by the experienced operator and amateur alike 
gravings, 6d.; Postage, 3¢. List of 300 Lecture Sets, Science Subjects, | A complete vade mecum of Optical Lantern Manipulations. Price 
bound in Cloth, 3s. 6¢.; Postage, 5@. Worth its weight in gold. Sent 


Views, &c., 6d.; Postage, zd. Pamphlets Free.—W. C. HUGHES, 
SpEc!ALIsT, Brewster House, 82 Mortimer Road, Kingsland, N. | 


The following is a list of the Steel Portraits that have appeared in the above Series :— 
MICHAEL FARADAY. J. LOUIS R. AGASSIZ. , 
THOMAS HENRY HUXLEY. JEAN BAPTISTE ANDRE DUMAS. 
CHARLES DARWIN. SIR RICHARD OWEN. 
JOHN TYNDALL. JAMES CLERK MAXWELL. 
SIR GEORGE GABRIEL STOKES. JAMES PRESCOTT JOULE. 
SIR CHARLES LYELL. WILLIAM SPOTTISWOODE. 


SIR CHARLES WHEATSTONE. ARTHUR CAYLEY. 

SIR WYVILLE THOMSON. SIR C. W. SIEMENS. 

ROBERT WILHELM BUNSEN. JOHN COUCH ADAMS. 

LORD KELVIN. JAMES JOSEPH SYLVESTER. 
BARON ADOLF ERIK NORDENSKJOLD. DMITRI IVANOWITSH MENDELEEF. 
HERMANN L. F. HELMHOLTZ. LOUIS PASTEUR. 


SIR JOSEPH DALTON HOOKER. 


WILLIAM HARVEY. 
SIR ARCHIBALD GEIKIE. 


SIR GEORGE B. AIRY. 
N.B.—The Portrait of Sir A. Geikie is the first of a New Series, and isa Photo-gravaa 
Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each; or t hag 


Portraits in a Handsome Portfolio for £7 5s., carriage paid. The Portfolio may be had separately, price 


Cheques and Money Orders payable to MACMILLAN & CO. 

OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND, W.C. 

Printed by RicHarp CLay anp Sons, LIMITED, at > and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by 
MACMILLAN AND Co., at 29 Bedford Street, London, W.C., and 66 Fifth Avenue, New York.—Tuurspay, November 23, 1895. 
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INDExX NUMBER. 


A WEEKLY ILLUSTRATED ) JOURNAL OF SCIENCE. 4 

“© To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoRDSWORTH. 
No. 1362, VoL. 53.] THURSDAY, DECEMBER 5, 1895. [PRICE ONE SHILLING. ss: 


Registered as a Newspaper at the General Post Office.] 


{All Rights are Reserved. 


THE “STONYHURST” 


SIMPLEX SUNSHINE RECORDER. 


SOLE MAKERS: 
NEWTON & CO., 3 Fleet Street, LONDON. 


Records the intensity and 
duration of sunshine for 24 
hours on a prepared photo- 
graphic’ chart which merely 
requires washing in cold water 
to become permanent. This 
instrument, which is made 
and thoroughly efficient, has 
been designed to enable accu- 
rate records to be obtained by 
- those who do not wish to go 

to unnecessary expense. The 

**Stonyhurst ” Simplex Sun- 

shine Recorder, with divided 
arc to suit any latitude, with 
“zoo charts and: directions _for 
complete ... — 


NEWTON & CO. 
OPTICIANS to THE QUEEN and-THE GOVERNMENT, 
3 FLEET STREET, 
No Scientific Man 
should 
‘be without a 


CAMERA. 


Full particulars 
‘free 
“on application. 


BROWNING S 


“This” 


MICROS COPE 


Is a superior instrument, well 
adapted for the Student’s use ; 
it is made entirely of Brass, and 
perfectly fitted ; it has a sliding 
body, drawer tube, fine adjust- 


ment, A eyepiece, and § in. 
and } in. objectives. 


Prick = £6 2s. 6d. 


Illustrated Catalogue post free. 


JOHN, BROWNING, 
638 STRAND, 


Aneroid Barometer with Altitude Scale, Compass with Patent Dial and : 
Thermometer for Air Temperatutes (or a Clinical Thermometer may be x 
substituted). 


Presents free by Post to of 

NEGRETTI & ZAMBRA, 

_ SCIEN TIFIC INSTRUMENT MAKERS TO QUEEN, 

. 38 HOLBORN VIADUCT, E.C. 

Branches—45*‘CORNHILL, and 122 REGENT STREET. 

Photographic Studio—CRYSTAL PALACE, SYDENHAM, 
Telephone No, 6583. Telegraphic Address ; ‘‘ Negretti, London,” 


all 
Body, 
and 3 
Tubes. 
Co. 
tions, | 
MENT. 
rice List 
Ye 
| PRESENTS, 
TRAVELLERS SCIENTIFIC COMPANION. 
R.&J.BECK, Ltd,, 68 Cornhill, London, B.C. | 
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ROYAL SOCIETY. 


The Post of ASSISTANT SECRETARY will shortly be Vacant. 
Candidates must be between 25 and 40 years of age. 

Applications, stating Age and Qualifications, accompanied by Copies of 
Testimonials (not more than Five in number), to be sent to the SECRETARIES 
of the Royal Society, Burlington House, London, on or before December 31. 
Salary, £300 per annum, with the Apartments in Burlington House. The 
Post cannot be held by a Fellow of the Royal Society. 


Government Grant of £4000 to.Defray the 
Expenses of Scientific Investigations. Applications for the Year 1896 to 
be considered at the Annual Meeting of the Government Grant 
Committee must be forwarded to the Clerk to the Government Grant 
Committee, Royal Society, Burlington House, London, W., by 
ape A 31, and must be written upon Printed Forms, which can 

obtained from the CLERK. 


INSTITUTE OF CHEMISTRY OF 
GREAT BRITAIN AND IRELAND, 


30 BLOOMSBURY SQUARE, LONDON, W.C. 
The NEXT EXAMINATION for the MEMBERSHIP of this INSTI- 
TUTE will be held on TUESDAY, January 7, 1896, and three following 


days. 
Two Examinations are held annually, viz. :—One in January and one in 


uly. 

All Candidates must produce evidence of having passed a Preliminary Ex- 
amination in subjects of General Education, and of having taken a Systematic 
Course of at least three years’ study in one of the Colleges approved by the 
Council ; or having been engaged for two years in the Laboratory of a Fellow 
of the Institute, and for two other years in one of the approved Colleges. 

The Council desire it to be understood that the right to use the letters 
A.L.C. and F.I.C. belongs to persons who have passed through the Course of 
Study and the Examinations prescribed by the Institute. 

A prospectus containing full particulars of the regulations for admission to 
the Membership of the Institute may be obtained from Messrs. BLUNDELL, 
Taytor, & Co., 173 Upper Thames Street, London, E.C., price One Shilling. 


—By Order of the Council. 
J. MILLAR THOMSON, Registrar. 


LIVERPOOL SCHOOL BOARD. 

The Board require, at once, the Services of TWO ASSISTANT SCIENCE 
DEMONSTRATORS. The persons appointed must be qualified to take 

art in the Experimental Science Teaching (Mechanics, Chemistry and 
Ph ysics) given in the Board Schools, and to teach Subjects V., VIII., IX., 
XX.f, and XXIII. of the Science and Art Department's Directory. 
Salary in each case, £100 first year, rising in four years to £120, with an 
Extra Annual Payment from £3 to £11 if Applicant holds Science and Art 
Certificates and University Distinctions, and also a small proportion of the 
Grant received for the Classes (if any) taught under the Science and Art 
Department. 

Applications, stating Age, Qualifications, and Experience, must be 
received not later than Saturday, December 7, addressed to 


EDWARD M. HANCE, Clerk to the Board. 
School Board Office, Liverpool, November 25, 1895. 


NORTHAMPTON AND COUNTY 
MODERN AND TECHNICAL 
SCHOOLS. 


MASTER Required, January 11, to teach Chemistry and Physics or 

Chemistry and Biology, must be University Graduate in High Honours, 
Salary, £180 per annum, Non-resident. 

ener before December 15, with Copies of Testimonials, to the Heap 
ASTER. 


UNIVERSITY COLLEGE OF WALES, 
ABERYSTWYTH. 


The Council invite aguteations for the Post of LECTURER on AGRI- 
CULTURE. Stipend, £200 per annum. 

Applications, together with testimonials, should be sent, before January 1, 
1896, to the undersigned, from whom further particulars may be obtained. 


T. MORTIMER GREEN, Registrar. 


BRITISH FOSSILS. 
The VOLUME of the PAL ZONTOGRAPHICAL SOCIETY 


for the Present Year, era, the ft the continuation of the Monographs 


on the Crag Foraminifera, the Jurassic Gasteropoda, the Carbonicolz, 
and the Devonian Fauna, with Twenty-seven Plates, is now ready. 
The Annual Subscription is One Guinea. Information with regard to 
Membership and back Volumes can be obtained of the Secretary, the 
Rey. Prof. WiLTsHIrE, 25 Granville Park, Lewisham, London, S.E. 


SKELETONS FOR STUDENTS; viz.: 
Frog 4s., Rabbit 8s. 6a., Pigeon 8s. 6d., Fowl 12s. 6¢., Skull of Dog 
8s. 6¢.—Address, J. Witton, Healey, Batley. 


MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 

44 Hatton Garden, London. 


PHYSIOLOGICAL AND TECHNOLOGICAL 


LABORATORY FOR THE FERMENTATIONS, 
COPENHAGEN (30 Frydendalsvej). 


Director: ALFRED JORGENSEN, 
Author of ‘* Micro-Organisms and Fermentation.” 


Courses of Instruction, for Beginners as well as for Advanced Students, in. 


the Physiology and Technology of Fermentations, with particular 
Hansen's System for the Analysis and Pure Cultivation ory. east. =: 
c 
e ratory sses a numerous collection of Culture-Yeast i 

Wild Yeasts, and Zymogenic Bacteria. pane, 

Manuals of Instruction :—Alfred Jérgensen: ‘‘ Micro-Organisms and 
Fermentation” (published by F. W. Lyon, Eastcheap Buildings, London), 
New Edition, 1893; French Edition (Paris, 1894) ; Third German Edition 


(Berlin, 
E. Chr. Hansen : “‘ Untersuchungen aus der Praxis der Garungsindustrie” 
(Beitrage zur Lebensgeschichte der Mikroorganismen), published by R. 
Oldenbourg, Munich, 2 vols., 1890-92. In French in Comptes rendus dy 
Laboratoire de Carlsberg (Hagerup, Copenhagen). English Edition 
London (Spon), 1895. 
Further particulars on application to Director. 


MINERALS, FOSSILS, ROCKS, 


Both single specimens and systematically arranged Collections. The 
correctness of the designations is warranted. On demand /riad consignments 
will be sent. Attention is drawn to my 


COLLECTION of 35 CRYSTAL-MODELS in WOOD, 


Size about 5 cm., contaiging all models sketched in the ‘‘ Mineralogy of 
F. Rutley.” 
£150 
98386 


£170 
My different Catalogues: I. Mineralogy (Minerals, Meteorites, Mineral 
Preparations for Exhibiting Optical Phenomena, Mineralogical Apparatus 
and Utensils). II. Palzontology and General Geology (Illustrated). : III. 
Gypsum Casts (Illustrated). IV. Rocks, Thin Sections of Rocks, Petro 
graphical Apparatus and Utensils. Will be supplied Gratis on Application. 


Dr. F. KRANTZ, 
Rhenish Mineral Office, Bonn on the Rhine. 


ESTABLISHED 1833. 
Represented by Messrs. HARRINGTON Bros., Cork, Ireland,. 
and Oliver’s Yard, 53a, City Road, London.) 


The MINERAL and BOOK BUSINESS of 
OR. A. &. 


Will be carried on as heretofore, + mad the management of WARREN M, 


OOTE. 
AUGUSTA M. FOOTE, 
WARREN M. FOOTE. 
(Executors for A. E. Foore, deceased.) 
1226 North Forty-first Street, 
Philadelphia, Pa., U.S.A. 
October 22, 1895. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes.. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 
The following animals can always be supplied, either living 

or preserved by the best methods :— : 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Non my Alcy- 
onium ; Hormiphora ) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, Salpe 
_ Biological Laboratory, Plymouth. THE DIRECTOR. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, Goniometers, Cathetometers, 
Benches, &c., &c. Instruments for s| constructed to 
own designs. Price List on application. 


W. WILSON (formerly Foreman at Messrs. ELLIOTT BROS:)» 


Catalogues Free. 


§6 Crogsland Road, Chalk- Farm, London, N.W. 


On 
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Sales by Auction. 


MONDAY NEXT. 
A VALUABLE COLLECTION OF BRITISH BIRDS’ EGGS. 
MR. J. C. STEVENS will sell by Auction 


at his Great Rooms, 38 King Street, Covent Garden, on MONDAY, 
DECEMBER 4g, at half-past 12 precisely, a Valuable Collection of 
British Birds’ Eggs, including many Rarities. 
On view the Saturday prior, 12 till re aa Morning of Sale, and Catalogues 
ad. 


TUESDAY NEXT. 
VALUABLE COLLECTION OF BRITISH LEPIDOPTERA. 


MR. J. C. STEVENS will sell by Auction 
at his Great Rooms, 38 King Street, Covent Garden. on TUESDAY, 
DECEMBER 10, at half-past 12 precisely, the Valuable and Ex- 
tensive Collection of British Lepidoptera formed by the late W. H. 
TuGweELL, of Greenwich, during the last 40 years, in excellent condition. 
Also the two Mahogany Cabinets in which they are contained. Books, 
&e. 

On view the Day prior, 12 till 4, and Morning of Sale, and Catalogues had. 


Mathematical Instrument Manufacturer to H. M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every description 


Of the Highest Quality and Finish, at most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only Gop 
Mepat in the International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition. 1886. 


Address: —GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


SCIENCE LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL 
LANTERN, used by late W. Lant CARPENTER, Esq., Prof. Forses, &c. 
Miniature Triple Lantern constructed for B. J. Mavpen, Esq.; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr. H. 
Grattan GuINNEss, Madame Ape.ina Patti, &c. Patent Pamphengos 
Science Lanterns. The Universal Lantern 4-inch Condensors, 4-wick Lamp, 
Portrait Combination front Lenses, £1 5s. 6d., marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
gravings, 6d.; Postage, 3d. List of 300 Lecture Sets, Science Subjects, 
Views, &c., 6¢.; Postage, 2d. Pamphlets Free.—W. C. HUGHES, 
Srectatist, Brewster House, 82 Mortimer Road, Kingsland, N. 


To SCIENTISTS and LANTERNISTS, &c. 


THE ART OF PROJECTION, AND COMPLETE 
MAGIC LANTERN MANUAL, by an Expert. Over 109 fine I!lus- 
trations, with Priceless wrinkles in all Branches of Optical Projection. 
Never before Published. How to choose, what to avoid, and how to 
use Oil, Limelight, Dissolving, Electric, Opaque, Microscopic, and 
Polarising Lanterns, Slide Making and Painting, Enlarging, Register- 
ing, &c., &c. Prof. MALDEN says :—‘‘A thoroughly practical work, 
and should be studied by the experienced operator and amateur alike.” 
A complete vade mecum of Optical Lantern Manipulations. Price, 
bound in Cloth, 3s. 6¢.; Postage, s¢@. Worth its weight in gold. Send 
for Opinions of the Scientific Press to Mr. HUGHES, Brewster House, 
Mortimer Road, Kingsland, North London. 


F, H. BUTLER, M.A. Oxon., Assoc. R. 8. Mines. 
NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
: of Scientific Interest. 

followin, can now be furnished :—Alveolina and Miliolina Lime :tone, 

i ; Chalk-Rock, Bucks ; Triassic Conglomerate, S. Devon; ‘Tourma- 

Gat ranite and Elvan, near Ivy Bridge ; Troctolite, Hornblende-Schist, 

G TO, Mica-Diorite, Serpentine with unaltered Olivine and with Bastite, 

eatery and the Lizard district ; and Kaolin Rock with Fluor, Epidiorite, 
otted Schist, coarse Biotite-Granite, and massive Biotite, E. Cornwall:— 

4 _ Sections of many of the above ready or in preparation. Students’ 

Cabinets, imen Tra i 

escription suppli = ys and Boxes, icro-G of any 


SCIENCE PROGRESS 


A MONTHLY REVIEW OF CURRENT 


SCIENTIFIC INVESTIGATION. 
Edited by J. BRETLAND FARMER, M.A. 
With the Co-operation of a powerful Editorial Committee. 


Contents of DECEMBER Number. 

WILLIAMSON'S RESEARCHES ON THE CARBONIFEROUS 

LORA. By D. H. Scott, M.A., F.R.S., Hon. Keeper of the 
Jodrell Laboratory, Royal Gardens, Kew. 

MINERAL TRANSFORMATION. By H. A. Miers, M.A. 

ON SOME APPLICATIONS OF THE THEORY OF OSMOTIC 
PRESSURE TO PHYSIOLOGICAL PROBLEMS. By E. Srar- 
LinG, M.D., Lecturer on Physiology in Guy's Hospital, London. 

THEORIES OF ELECTROLYSIS. By W. C. Dampier WHETHAM, 
M.A., Fellow of Trinity College, Cambridge. 

STUDY OF THE ANCIENT SEDIMENTS. By J. E. Marr, F.R.S., 
Fellow of St. John’s College, Cambridge. 

CARL LUDWIG (II.). By Leon Asner, Lecturer on Physiology in the 
University, Berne. 

APPENDICES: 

I. NOTICES OF BOOKS. 
Il. CHEMICAL LITERATURE FOR OCTOBER 1895. 

Price HALF-A-CROWN. Subscription Price, 25s. per Annum, Post Free. 
Voxs. I., II. and III., in Handsome Cloth Boards, each containing 
over 500 pp., Now Ready. Price 15s. each. 

London: THE SCIENTIFIC PRESS, Limited, 428 Strand, W.C. 


LATEST PUBLICATIONS OF THE ZOOLOGICAL 
SOCIETY OF LONDON. 


TRANSACTIONS, Vol. XIII. Part XI. 


Ceupleting the Volume, Price 21s., containing the following paper :— 
*“On the Cranial Osteology, Classification and Phylogeny of the 
yal By T. JEFFREY PARKER, D.Sc., F.R.S. With 
7 Plates. 


PROCEEDINGS OF THE ZOOLOGICAL 
SOCIETY OF LONDON, 1895. Part III. Containing the Papers 
read at the Scientific Meetings held in May and June 1895. With 17 
Plates. Price 12s. 


The ZOOLOGICAL RECORD, Vol. XXXI. 


Being records of Zoological Literature relating chiefly to the Year 1894 
Edited (for the Zoological Society of London) by D. SHARP, M.A. 
F.R.S., F.Z.S. London, 1895. Price 30s. 
To be obtained at the Society's Office (3 Hanover Square, W.), or through 
any Bookseller. 


Just Published. With 28 Portraits and Illustrations. &vo, 21s. 


THE INTELLECTUAL RISE 


IN ELECTRICITY: 
A HISTORY. 
By PARK BENJAMIN, Ph.D., LL.B. 


Member of the American Institute of Electrical Engineers, Associate 
Member of the Society of Naval Architects and Marine Engineers, &c, 


London: LONGMANS, GREEN, & CO. 


In Crown 8vo, Cloth. Fully Illustrated. [/n the press. 


THE SKULL OF THE DOG. 


A MANUAL FOR STUDENTS. 
WITH A GLOSSARY OF OSTEOLOGICAL TERMS. 
By WALTER E. COLLINGE, F.Z.S., Assistant Lecturer and Demon- 
strator in Zoology and Comparative Anatomy, Mason College, Birmingham. 
PRICE 55. NET. 


Lonpon :- DULAU & CO., 37 Sono Square. 
BirmincHamM: CORNISH BROTHERS, 37 New Srreer. 


THE TOTAL ECLIPSE OF THE SUN, 
AUGUST 9, 1866. 


The ORIENT STEAM NAVIGATION COMPANY, Ltd., propose to 
send one of their Steamships of about 4000 tons gross sar and 3000 H.P. 
to Vadsé in the Varanger Fiord, += (about 30° E. Long.), to enable 
observation to be made of the above Eclipse. 

Itinerary :—Leave London July 24, visit Bergen, Gudvangen (for Romsdal 
Valley), Naes, Beian; arrive Vadsé August 3; leave Vadsé 1oth ; call at 
Trondhjem, and arrive London August 18. 

Passage money, 35 Guineas. 


Preliminary Deposit on Booking, £5. Early application is desirable. 


F. GREEN & CO. \ Head Offices, 
Manager| Fenchurch Avenue, 
ANDERSON, ANDERSON, & CO.) London. 


For further Particulars apply to the latter Firm, 5 Fenchurch Avenue, 
E.C., or to the West-End Branch Office, 16 Cockspur Street, S.W. 
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SOCIETY FOR PROMOTING CHRISTIAN KNOWLEDGE. 


PATRIARCHAL PALESTINE. 


Oxford. Crown 8vo, with Map, buckram boards, 4s. 


By the Rev. A. H. Sayce, Professor of Assyriology, 


[Gives the result of recent research as to the condition of Palestine in the time of the Patriarchs. ‘‘ Oriental Archeology,” says the writer,“ is on 
the side of those who see in the Hebrew Patriarchs real men of flesh and blood, and who hold that in the narrative of the Pentateuch we have historica! 


records, many of which go back to the age of the events they describe.” 


This book is the first to apply the Tel-el-Amarna tablets, both published and 


unpublished, towards elucidating the condition of Syria at this period. It also brings to bear on the subject a recent revision of the Egyptian 


Geographical Lists of Places in Palestine.] 


ANCIENT HISTORY from the MONUMENTS.—The HISTORY of BABYLONIA, 


By the la GEORGE SMITH. Edited and brought up to date by the Rev. Prof. A. H. SAYCE. F cap. 8vo, cloth boards, 2s. 


EVENINGS at the MICROSCOPE; or, Researches among the Minuter Organs and 
Forms of Animal Life. By the late P. H. GOSSE, F.R.S. A New Edition, Revised by F. JEFFREY BELL, M.A., Secretary R.M.S,, 


Professor of Comparative Anatomy and Zoology in King’s College, London. Profusely Illustrated. 


rown 8vo, cloth boards, 5s. 


MANUALS of SCIENCE. — PHYSIO- 


LOGY. By Prof. MACALISTER. Fcap. 8vo, limp cloth, rs. 


BIRDS, A Chapter on.—RARE BRITISH 
VISITORS. By R. BOWDLER SHARPE, LL.D., F.L.S., &c. 
(Zoological Department, British Museum). With 18 beautifully 
Coloured Plates. Crown 8vo, cloth boards, 3s. 6d. 


SIMPLE METHODS for DETECTING | 


FOOD ADULTERATION. 
Crown 8vo, cloth boards, 2s. 


CHIEF ANCIENT PHILOSOPHIES.— 
PLATONISM. By Rev. T. B. STRONG. Fcap. 8vo, cloth boards, 3s. 


CHIEF ANCIENT PHILOSOPHIES.— 


NEOPLATONISM. By Rev. C. BIGG, D.D. Feap. 8vo, cloth 
boards, 3s. 


NON-CHRISTIAN RELIGIOUS SYS- 
TEMS.—The RELIGION of the CRESCENT, or ISLAM: its 
Strength, its Weakness, its Origin, its Influence. By Rev. W. ST. 
CLAIR-TISDALL, M.A., C.M.S. Feap. 8vo, cloth boards, 4s. 


ECCE HOMO, ECCE REX. Pages from 
the Story of the Moral Conquests of Christianity. By Mrs. RUNDLE 
CHARLES, Author of “The Chronicles of the Schénberg-Cotta 
Family.” Small post 8vo, cloth boards, 3s. 6¢@. ; buckram boards, 4s. 


VERSES. By Christina G. Rossetti. Re- 
printed from ‘‘ Called to be Saints,” ‘‘ Time Flies,” and ‘‘ The Face of 
the Deep.” Small post 8vo, printed in red and black on hand-made 
paper, cloth boards, 3s. 6d.; limp roan, 5s.; levantine, 6s. 6d. ; limp 
German calf, 7s. ; limp morocco, 7s. 6d. 


With Diagrams. By J. A. BOWER. 


THE FACE of the DEEP. A Devotional 


Commentary on the Apocalypse. By CHRISTINA G. ROSSETTI, 
Author of “ Time Flies,” &c. Demy 8vo, cloth boards, 7s. 6d. 


A MEMOIR of CHRISTINA G. ROS- 


THE DAWN OF EUROPEAN 
LITERATURE. 
THE GREEK EPIC. By Prof. G. C. W. 


WARR, M.A. With Map. Feap. 8vo, cloth beards, 3s. Library 
Edition for School Prizes, Re. Crown 8vo, on hand-made paper, top 
edges gilt, buckram boards, 5s. ; calf, 7s. 6¢. (New Volume.) 
FRENCH LITERATURE. By the late 
GUSTAVE MASSON, B.A., Assistant Master and Librarian of 
Harrow School. Fcap. 8vo, cloth boards, 2s. 6d. 
ANGLO-SAXON LITERATURE. By the 


Rev. Prof. EARLE. Fcap. 8vo, cloth boards, 2s. 6d. 


SLAVONIC LITERATURE. By W. R. 
MORFILL, M.A. Fcap. 8vo, cloth boards, 2s. 6d. 
‘* His book will supply an admirable introduction to a systematic study of 
Slavonic literature.” —Scotsman, 
*,* Others in preparation. 


THE ROMANCE OF SCIENCE. 
THE SPLASH OF A DROP. By Prof. 


WORTHINGTON. With numerous Diagrams. Post 8vo, cloth 
boards, 1s. 62. (New Volume.) 


OUR SECRET FRIENDS AND FOES. 
By PERCY FARADAY FRANKLAND, Ph.D., B.Sc. (London), 


F.R.S. Second Edition, Revised and Enlarged. Post 8vo, cloth 
boards, 3s. 


“It is a book which every Clergyman, every Magistrate, every Guardian 


' of the Poor, every Governor of a School ought to possess and master. '— 


=, By ELLEN A. PROCTOR. With Portrait. 18mo, limp | 
cloth, 6d. 
THE “HIGHER CRITICISM” and the 


VERDICT of the MONUMENTS. 
Queen’s College, Oxford. 
bevelled boards, 7s. 6d. 


** A really valuable and important work; perhaps the best which Prof. 
Sayce has yet written.” —A cademy. 


AUGUSTINE and his COMPANIONS. By 


By the Rev. Prof. SAYCE, 
Fifth Edition. Demy 8vo, buckram, 


the Right Rev. G. F. BROWNE, B.D., D.C.L., Bishop of Stepney. 


Small post 8vo, cloth boards, 2s. 


ENGLAND’S MISSION to INDIA. Some 


Impressions from a Recent Visit. By the Right Rev. ALFRED 
BARRY, D.D., D.C.L. Small post 8vo, cloth boards, 3s. 


ART PICTURES from the OLD TESTA- 


LONDON: NORTHUMBERLAND AVENUE, 
BRIGHTON : 129, 


Guardian. 

COLOUR. By Captain Abney, F.R.S. 
With numerous Diagrams. Post 8vo, cloth boards, 2s. 6d. 

COAL. By Prof. R. Meldola. With 
numerous Diagrams. Post 8vo, cloth boards, 2s. 6d. 

DISEASES OF PLANTS. By Prof. 


MARSHALL WARD. With numerous Illustrations. 
boards, 2s. 6d. 


TIME and TIDE: a Romance of the Moon. 
Third Edition, Revised. By Sir ROBERT S. BALL, LL.D., F.R-S. 
Royal Astronomer of Ireland. Illustrated. Post 8vo, cloth boards, 
2s. 6d. 


THE STORY of a TINDER-BOX. By the 
late CHARLES MEYMOTT TIDY, M.B.M.S., F.C.S. With 
numerous I]lustrations. Post 8vo, cloth boards, 2s. 


THE BIRTH and GROWTH of WORLDS. 


A Lecture by Prof. GREEN, M.A., F.R.S. Post 8vo, cloth boards, 1 


SOAP BUBBLES and the FORCES which 
MOULD THEM. | a Course of Three Lectures delivered at the 
London Institution, in December 1889 and January 1890, before a 
Juvenile Audience. By C. V. BOYS, A.R.S.M., 
numerous Diagrams. Post 8vo, cloth boards, 2s. 6d. 


SPINNING TOPS. The Operatives’ Lec 
ture of the British Association Meeting at Leeds, September 1890. By 
Prof. J. PERRY, M.E., D.Sc., F.R.S. With numerous Diagrams. 
Post 8vo, cloth boards, 2s. 6d. 


THE MAKING OF FLOWERS. By the 
Rev. Prof. GEORGE HENSLOW, M.A., F.L.S., F.G.S. With 
several Illustrations. Post 8vo, cloth boards, 2s. 6d. 

W.C.; 43, QUEEN VICTORIA STREET, E.C. 
NORTH STREET; 


Post 8vo, cloth 


F.R.S, With 
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WHITTAKER’S BOOKS. 


New Illustrated List Post Free on application. 


The MANUFACTURE of EXPLOSIVES. | 


A Theoretical and Practical Treatise on the History, the Physical and 
Chemical Properties, and the Manufacture of Explosives. By OSCAR 
GUTTMANN, Assoc. M.Inst.C.E., F.1.C., Member of the Societies of 
Civil Engineers and Architects of Vienna and Budapest, Correspondent 
to the Imperial Royal Geological Institution of Austria, &c. With 328 
Illustrations. In Two Volumes, Medium 8vo. Price £2 2s. 
“In these handsome volumes the author has placed en record, for the 
benefit of his professional brethren, the results of many years’ experience in 
the manufacture of explosive substances.” —Zugineer. 


By J. O. ARNOLD, Professor of Metallurgy, Sheffield Technical School. 
STEEL WORKS ANALYSIS. With 22 


Illustrations and Diagrams. Crown 8vo. tos. 6d. 
“This book is of an essentially practical character."—Engineer 
“Everything that a steel works analyst may fairly be called upon to 
examine finds a place in this volume. Prof. Arnold has rendered steel 
works analysts a decided service by the publication of his work.”— 
Prof. Joun Parry in Nature. 


By G. W. SUTCLIFFE, M.Inst.C.E. (Whitworth Scholar). 


STEAM POWER and MILL WORK, 


MODERN PRACTICE IN. With numerous Tables, Illustrations, 
&c. Crown 8vo, 215. 


“The author has arranged his matter in a sensible manner, and explains | 


himself in a practical way.”—Nature. 
“The book will well repay careful study.”"—Zngineer. 
By GISBERT KAPP, C.E., Member of the Inst. of Civil Engineers, 
Member of the Inst. of Electrical Engineers. 


ELECTRIC TRANSMISSION of 


ENERGY, and its Transformation, Subdivision, and Distribution. A 
Practical Handbook. Fourth Edition, mostly re-written. 455 pp. 
xi. pp. With 166 Illustrations. Crown 8vo. ros. 6d. 

“This book is one which must of necessity be found in the hands of every 


one who desires to become acquainted with the best and latest information | 


m the subject." Engineer. 
By G. R. BODMER, A.M. Inst.C.E. 


HYDRAULIC MOTORS: Turbines and 


Pressure Engines. With 204 Illustrations. Tables and Index. 
Edition, thoroughly Revised and Enlarged. 14s. 
“A distinct acquisition to our technical literature.’ —Engincering. 
“The best text-book we have seen on a little-known subject.”—.Varine 
Engineer. 
Loxpon: WHITTAKER & CO., SQuaRe. 


CHAPMAN & HALL’S NEW BOOKS. 


A SON OF THE MARSHES. 


Second | 


THE WILD FOWL AND SEA FOWL. 


OF GREAT BRITAIN. By ASON OF THE MARSHES. With | 
full-page Illustrations by Bryan Hook. Demy 8vo. 14s. (Ready. 


REV. H. N. HUTCHINSON. 


CREATURES OF OTHER DAYS. By 


the Rev. H. N. HUTCHINSON, F.G.S. With a Preface by Sir 
W. H. Frower, K.C.B., F.R.S., and numerous Illustrations by 
J. Sarr, and others. A Cheaper Edition. Crown &vo. 


REV. H. N. HUTCHINSON. 


EXTINCT MONSTERS: a Popular 
Account of some of the larger Forms of Ancient Animal Life. By the 
Rev. H. N. HUTCHINSON, F.G.S. With numerous IIlustrations 
by J. Smrr, and others. 
Crown 8vo. 6s. 


CHAPMAN & HALL, Lrtp., Lonpon. 


(Ready. 


BOOKS IN SCIENCE. 


1. A Manual of Physiology. 


By Prof. G. NEIL STEWART, M.A., M D., D.Sc. (University Series | 


of Manuals), 300 Engravings and 5 Coloured Plates. 


2. A Manual of Physics. 
Second Edition, Re-written for Elementary and Advanced Students. 
By WM. PEDDIE, D.Sc., F.R.S.E., Assist. Prof. of Physics, 
University of Edinburgh (University Series) Price 7s. 6d. 


Price 15s. 


3. ‘Text-book of Veterinary Physiology. 
By Veterinary-Capt. F. SMITH, F.R.C.V.S., F.1.C.. Examiner in 
hysiology R.C.V.S. Second Edition, Illustrated. Price 15s. | 


4. The Analysis of Food and Drugs. 
Laboratory Work. By T. H. PEARMAIN and C.G. 
-A, F.C.S. The only moderately-priced work extant. | 


Pp 


For Practical 

MOOR, M 

Price 3s. 6d. 

Tonden: BAILLIERE, TINDALL, & COX, King William Street, 
Strand. 


“Instrument Company, Ltd., Cambridge.”’ 


6s. (Ready. | 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S. W. 


A Cheaper Edition, Revised and Enlarged. | 


J. oH. 


Semi-Automatic Electric 
ARC LAMP. 


Mechanical 
Adjustments. 


Focus Keeping. 


Simple and 
Certain. 


Price £5 10s. Simpler Form, £4 4s. 


406 STRAND; 457 WEST STRAND; 7 CRACECHURCH ST., LONDON. Se 


THE 


CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, & 
LIMITED, CARLYLE ROAD, CAMBRIDGE. 


Manufacturers of a new and 
improved form of Rocking 
Microteme for Cutting Flat 
Sections by the Ribbon Se 
Method. 

Particulars of the above - 
will be sent on application. 


Physical and Physiological 
Apparatus of every descrip- 


tion. 
Sole Makers of Callendar & Age 
Griffiths’ Pyrometers for the / 
Measurement of Tempera- 
tures. 
Seismographs and Earth 
Tremor Apparatus. 
Illustrated Catalogue au 
Apparatus sent Post Free on 


receipt of 15. 6d. 
Address all communications: 


PHGNIX FIRE OFFICE, 


ESTABLISHED 1782. 
MODERATE RATES. ABSOLUTE SECURITY. 


ELECTRIC LIGHTING RULES SUPPLIED. x 
LIBERAL LOSS SETTLEMENTS. ae 
PROMPT PAYMENT OF CLAIMS. im 

SecreTaries—W. C. MACDONALD and F. B. MACDONALD. a 
LOSSES 


PAID OVER £20,000,000. 


Just Published.—Notes on the 


NEBULAR THEORY. 


By W. F. STANLEY, F.R.A.S., F.G.S., &c. j 
“The whole volume is worthy of study by those who take a scientific 
interest in the great problems of the universe.”"—Atheneum, October 26, 
1395. 
“* Unquestionably all future discussions of the subject must take account 
of the views and reasonings here placed before us."—Zhe Observatory, 


November 1895. 
260 pp. Imp. 8vo, with Plates and Cuts. Price Nine Shillings. 
KEGAN PAUL, TRENCN, TRUBNER, & CO., Lp. 


Will Fit 
Ordinary 
Lanterns 

Catalogues 

Post Free. 
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MANUFACTURERS OF 


WIMSHURST MACHINES. 


No. 502, with 12 in. Plates, £2 1s No. 504, with 17 in. Plates, st 10 
»» 503, » I5in. 505, 20in. 5, 5 10 


ELECTRI CAL APPARATUS 


For Lecture, Experimental, and other Purposes. 


Write for Large New Catalogue (1st Section, ‘‘ EXPERIMENTAL”’), 
Sixth Edition, 100 pp., 620 Illustrations, Post Free, 8d. 


ESTABLISHED 1876. 


Limelight may be adapted without alteration at an extra cost of 16s. 


Perforated Russian 
Iron Body, Brass 
Sliding Tubes. 


Student's 
(to take demonstrat- 
ing tank) with 
Brass Sliding Tubes. 


PERKEN, SON & RAYMENT, 


Superior Japanned Russian Iron Body, 
Metal Beiy. Brass Sliding Tubes. 


All Accessories at 
reasonable prices. 


CATALOGUE 
POST FREE. 


1/- 


WESTERN ELECTRICAL WORKS, BRISTOL. 
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KING MENDHAM & CO. 


“OPTIMUS” MAGIC LANTERNS DRAWING ROOM LECTURE HALL. 


Each Magic Lantern is efficient for Exhibitions. The Lens gives crisp definition, being a superior Achromatic Photographic Combination with rack and 
pinion. It is fitted to a telescopic lengthening tube, so gaining increased focal accommodation. The Condenser is composed of two plano-convex lenses of 
j 4 inches diameter, The refulgent lamp has 3 wicks, yielding a brilliantly illuminated picture. Each isgomplete in Box. 


LANTERN 
PHOTOS. 


Plain, 
Coloured, 1/6. 


Body, 
Brass Stage and 3 
draw Sliding Tubes. 


LONDON. 


HARVEY & PEAK. 


Experiments of TEsLa. 


TESLA’S APPARATUS (Patent). 

VACUUM TUBES. Large Assortment. 
WIMSHURST MACHINES, ordinary, from £1 15s. 
AERIAL GRAPHOSCOPES. Bruce's Patent. 


Illustrated Catalogue, Parts 1 and 2, Sixpence each. 


(BY APPOINTMENT TO THE ROYAL INSTITUTION OF GREAT BRITAIN.) 


SPECTRUM TUBES of the New Gases HeEtium and Arcon. 


56 CHARING CROSS ROAD, LONDON, W.C. 


WIMSHURST MACHINES of Improved Construction and Best Make. 


INDUCTION COILS, giving from 2 in. to 1 5 in. Sparks for the WonDERFU 


| 


communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” 


Money Orders payable to MACMILLAN & CO. 


OFFICE: 29 BEDFORD STREET, STRAND, W.C. 


LONDON. 


on 


NOTICE. —Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 


SUBSCRIPTIONS TO “NATURE.” CHARGES FOR ADVERTISEMENTS. 

o7 6 One Eighth Page, or Quarter Column . 

ba Few PLACES ABROAD :— Quarter Page, or Half a Column .. . 

6 Half a Page, ora Column ...... 

° ° Whole Page ..... 
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COLLECTIONS OF MINERALS. 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
Illustrate the leading Text-books, in Boxes, with Trays. 


50 Specimens, 10s. G6d.; 100 do., 2ls.; 200 do., 42s. 


New Price List of Minerals, Rocks, and Stratigraphical Series GRATEFUL—COMFORTING. 


of Fossils, Post Free. 
ROCK SECTIONS for the MICROSCOPE, from rs. 6¢. each, Post Free 
CaTaLoGugEs GRATIS. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c., 
always in stock. 
BOILING WATER OR MILK. 


THOMAS D. RUSSELL 


NEWGATE STREET, LONDON, E.C. ‘ |HOLLOWAY’S OINTMENT 
JAMES R. GREGORY & CO. CURES 


BREAKFAST—SUPPER. 


MINERALOGISTS, &c. Gout, Rheumatism, Lumbago, Sciatica, 
REMOVED TO Cuts, Bruises, Sprains, &c. 
INVALUABLE FOR ALL SKIN DISEASES. 


1 KELSO PLACE, STANFORD ROAD, 
KENSINGTON 


W. 
A few minutes from ag eo | luteum, say Schools, South | Holloway 8 Ointment and Pills may be obtained of 
Kensington, High Street, an oucester Ro: tations. ' 
Specimens, Collections, Appliances, &c. Lists as usual. | all Medicine Vendors. 


New Catalogues preparing. 
REMOVED FROM 88 CHARLOTTE STREET, FITZROY SQUARE. 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), | 


THE JOURNAL OF BOTANY. 


BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 


| On the rst of every Month. 


:—Original Articles by leading Botanists.—Extracts, and 
180 ST. GEORGE STREET EAST. | — 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, | Price 1s. 3¢. Subscription for One Year, payable in advance, 12s. 
Netsukis, China, Lacquer, Gongs, Shells,and other Curios. London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


MACMILLAN & CO.’S NEW BOOKS FOR CHRISTMAS PRESENTS. 


Two volumes, crown 8vo, 155. net. 
THE LETTERS OF MATTHEW ARNOLD, 1848-1888. Collected and 
arranged by GEorRGE W. E. RussELL. 

DAILY NE WS.—*‘ The work is, indeed, a model for editors, both in what the editorial hand has done and in what it has 
refrained from doing. Mr. Russell has, in brief, allowed the letter-writer to speak for himself, and it is not too much to say that no 
formal biography could have furnished a portrait more complete or more subtle in its revelation of character.” 

Globe 8vo. 12s. 


CASA BRACCIO. A New Story by F. Marion Crawrorp. In Two Volumes. 


MORNING POST.—** ‘Casa Braccio’ exhibits his special qualities as a writer of fiction in a very favourable light. Those 
qualities, broadly speaking, are as follows: he has a vivid yet disciplined imagination, a fine sense of proportion, a closely-observant 
habit, an impressive and agreeable style, and a pen that very rarely runs away.” 

Crown 8vo, 6s. 
THE SECOND JUNGLE BOOK. By Rupyarp Kirtinc. With Illustrations by 
J. Lockwoop Kirtinc, C.LE. 

TIMES.—‘ We are bathed in the coolness of nature and refreshed by the society of natural things, while the brief and rapid 
narrative endears itself as much to children as men. . . . Let every uncle in search of Christmas gifts provide himself with ‘ The 
Second Jungle Book ’ in large quantities.” ' 

Uncut or Gilt, 6s. CRANFORD SERIES. 
THE MOST DELECTABLE HISTORY OF REYNARD THE FOX. 


Edited with Introduction and Notes by JOSEPH JACOBS. Done into Pictures by W. FRANK CALDERON. 
[Ready December 10. 


Medium 8vo, 215. 


THE MAKERS OF MODERN ROME. In Four Books. I. Honourable Women 


nota Kew. II. The Popes who made the Papacy. III. Lo Popolo: and the Tribune of the People. IV. The Popes 

who made the City. By Mrs. OLIPHANT, Author of ‘* The Makers of Florerce,” &c. With illustrations by Hlenry P. 

Rivifre, A.R.W.S., and PENNELL. [Ready December 6. 
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-AT-ALL BOOKSELLERS AND LIBRARIES, 


THE KEY OF THE PACIFIC, THE 
NICARAGUA CANAL. By ARCHIBALD R. COLQUHOUN, 
F.R.G.S., Gold Medallist of the Royal Geographical Society, Special 
Correspondent of The Times. Large Demy 8vo, with Maps and IIlustra- 
tions. 215. net. 

“Few men are better qualified than Mr. Archibald Colquhoun to deal 
with the large questions of maritime commerce and international relations 
involved in the long-contemplated project. . . . the Nicaragua Canal. Mr. 
Colquhoun devotes a series of most instructive chapters to the exhaustive 
consideration of the numerous and important questions—historical, com- 
mercial, financial, geographical, mechanical, and international—which are 
connected with this ‘ Key of the Pacific.’ A repertory at once copious and 
authoritative.”"— The Times. 

“Mr. Colquhoun’s book, whi.e expounding the whole advantages of the 
Canal, and dealing in an admirably connected manner with the engineering 
and financial questions involved, les a lighter and brighter side. It con- 
tains many picturesque passages, and among the plans of sections and levels 
and charts of routes we find plenty of views that memory stamps as correct 
in spite of inevitable surface changes. Many as have been the author's 
literary productions concerning the. Far East, and the growing important 
section of our empire in South Africa, he has never written a book showing 
more knowledge, more grasp, and more foresight.”— Daily Chronicle. 

“Many people could have described the history and structure of the 
Nicaragua Canal; few, if any, could have *traced, as Mr. Colquhoun has 
done, the grave political and commercial results likely to follow the comple- 
tion of the undertaking. ‘The Key of the Pacific’ is a book to read and 
ponder over alike by statesmen, students of politics, engineers, financiers, 
and merchants. We have nothing but praise for the extraordinary diligence 
and research displayed by Mr. Colquhoun in collecting such a mass of in- 
formation ashe has here brought together, and for the graphic and skilful 
manner in which he has marshalled his facts. From beginning to end his 
book is singularly attractive and deeply instructive, and it is certain to 
remain the indisputable authority on the vastly important subject with which 
it deals." —Leeds Mercury. 

SEconD EpITIoN. 


ICE-BOUND ON KOLGUEV: a Chapter 
in the Exploration of Arctic Europe. By AUBYN TREVOR- 
BATTYE, F.L.S., F.Z.S., &c. With Illustrations by J. T. Nerrie- 
suiy and CHaRLEs Wuymper. Large Demy 8vo, Cloth, Gilt Top. 
411s. net. Second edition nearly exhausted. 

“His book will take and keep an authoritative position. . . . A modest 
and unvarnished picture of pluck and endurance that do honour to the 
English name. Ought to be secure of a welcome from a very large number 
of readers. . . . The story is told in a delightfully simple and spontaneous 
manner. . . . Mr. Trevor-Battye’s simple and unaffected narrative enables 
us to learn a good deal.”— The Times. 

“One of the most attractive books of travel by a naturalist that we have 
met with for some time.” —7he Zoologist. 


Seconp EpirTion. 


THE ALPS from END to END, By 
Sir WILLIAM MARTIN CONWAY. With 100 Illustrations by 

A. D. M’Cormick. Large Demy 8vo, Cloth, Gilt Top. £1 15. net. 
“A high place among these books of climbing which appeal to many who 
cannot climb, as well as to all who can, will be taken by the very pleasant 
volume ‘ The Alps from End to End.’"—The Times. 


NOW READY, 
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Demy 8vo, 145. 


REGENERATION. 


A Reply to MAX NORDAU. 


+« Seconp Epirion. Crown 8vo. Price 4s. 


POPULAR READINGS in SCIENCE. By 
OHN GALL, M.A., LL.B., late Professor of Mathematics and 
hysics, Canning College, Lucknow; and DAVID ROBERTSON, 

M.A., LL.B., B.Sc., formerly one of the Assistant Masters, University 
College School, London. 

€ are not surprised that a second edition of these admirable papers has 

been called for. The experience which the authors have had in teaching 

physical science has enabled them to produce a work of much practical value, 


» as well as of absorbing interest. The sections which treat of evolution, 


energy, and the spectroscope, will, perhaps, merit the closest attention, but 
there is not a dull page in the whole book. There are in all some fifteen 
sections, which present to the general reader, in a popular and attractive 
form, most of the more important results of modern scientific research. We 
need only add that there is an excellent glossary of technical terms.” —School 
Guardian. . 

“The sections dealing with weather and atmospheric phenomena, with 
Bases, water, &c., and with light, all give evidence of wide scientific know- 
edge, united to a wise caution when handling disputed topics. The result 
is a popular manual of science, not only extremely correct in its facts, but 
abundantly instructive and interesting both to young and old. A book such 
as this has long ‘been needed. The k as a whole is one betraying an 
intimate acquaintance with the main outlines of science, and a profound 
acquaintance with more than one special department.” —Lberad. 
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Research Laboratory, Royal College of Science, London. ) 
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DALLINGER, LL.D., F.R.S. Seventh Edition, in which 
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the ‘Text throughout Reconstructed, Enlarged, and Revised, 
with 1000 Illustrations, 8vo, Cloth, 26s. ; Half-calf, 30s. 

AN INTRODUCTION TO PHYSICAL 
MEASUREMENTS. WITH APPENDICES ON AB- 
SOLUTE ELECTkKICAL MEASUREMENT, X&c. By 
Dr. F. KOHLRAUSCH, Professor-in-Ordinary at the Univer- 
sity of Strasburg. Translated from the Seventh German 
Edition by THomas HutTcHiINson WALLER, B.A., B.Sc., 
and HENRY RICHARDSON Procrer, F.I.C., F.C.S. 
Third English Edition, with 91 Engravings, 8vo, 12s. 6d. 

CHEMICAL TECHNOLOGY; or, Chem- 
istry in its Applications to Arts and Manufactures. Edited 
by Cuas. E. Groves, F.R.S., and Wm. Tuorp, B.Sc. 

Vol. IL—FUEL and its APPLICATIONS. By E. J. MILLs, 
D.Sc., F.R.S., and F. J. Rowan, C.E. With 600 Illus- 
trations, Royal 8vo, 30s. 

Vol. II.—ON LIGHTING. Royal 8vo, with 358 Illustrations, 
20s. 

FATS AND OILS. By W. Y. Dent. 

STEARINE INDUSTRY. By J. McArruur. 

CANDLE MANUFACTURE. ByL. Fie.pand F. A. 

PETROLEUM and LAMPS. By Boverton Repwoop. 

MINERS’ LAMPS. By B. Repwoop and D. A. Louis. 
Vol. III.—Gas and Electricity. the press.) 

WAGNER’S MANUAL OF CHEMICAL 
TECHNOLOGY. Translated and Edited by WILLIAM 
Crookes, F.R.S., Past Pres. C.S., Pres. Inst. E.E. 
From the Thirteenth Enlarged German Edition as Re- 
modelled by Dr. FERDINAND FiscHER. Second English 
Edition, with 596 Illustrations, Royal 8vo, 32s. 
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Sully illustrated.” 


upon the Result of Experimental Investigation. By Prof. 
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OF TECHNICAL EDUCATION. 
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“NORTHAMPTON AND COUNTY 
MODERN AND TECHNICAL 
SCHOOLS. 


MASTER Required, January 11, to teach Chemistry and Physics or 
Chemistry and Biology, must be University Graduate in High Honours. 

Salary, £180 per annum, Non-resident. 

Apply before December 15, with Copies of Testimonials, to the Heap 
MASTER. 


UNIVERSITY COLLEGE OF WALES, 
ABERYSTWYTH. 


ae Council invite applications for the Post of LECTURER on AGRI.- 
CULTURE. Stipend, £200 per annum. 

Applications, together with testimonials, should be sent, before pomeey Zp 
1896, to the undersigned, from whom further particulars may be obtained 


T. MORTIMER GREEN, Registrar. 


-BRUNT’S TECHNICAL SCHOOL, 


MANSFIELD, NOTTS. 


ASSISTANT MASTER required, after Christmas Holidays, to Assist in 
Organised Science School. Salary, £80 per annum. 
Apply, stating age, qualifications, &c., to 


C. E. STACEY. B.A., B.Sc., Head Master. 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, satiate Gongs, Shells, and other Curios. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, Goniometers, Cathetometers, Optical 
Benches, &c., &c. Instruments for special purposes constructed to Clients’ 
own designs. Price List on application. 

W. WILSON (formerly Foreman at Messrs. ELLIOTT Bros.), 


Manuvacruase OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 

44 Hatton Garden, London. 
Catalogues Free. 


THE TOTAL ECLIPSE OF THE SUN, 
AUGUST 4g, 1806. 


The ORIENT STEAM NAVIGATION COMPANY, Ltd., Propose to 
send one of their Steamships of zbout 4000 tons gross register and 3000 H.P, 
to Vadsé in the Varanger Fiord, L: apland (about 30° E. Long.), to enable 
observation to be made of the above Eclipse. 

Itinerary :-—Leave Li ondon July 24, visit B sergen, Gudvangen (for Romsdal 
Valley), Naes, Beian; arrive Vadsi August 3; leave Vadsi roth ; call at 
Trondhjem, and arrive London August 18. 

Passage money, 35 Guineas. 

Preliminary Deposit on Booking, £5. Early application is desirable, 

F. GREEN & CO. \ Head Offices, 
Managers, Fenchurch Avenue, 
\ANDERSON, ANDERSON, & —_London. 

For further Particulars apply to.the latter Firm, 5 Fenchurch Avenue 

E.C., or to the West-End Branch Office, 16 Cockspur Street, S.W. " 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, note Teachers, Prospectors, &c., and to 
Illustrate the leading Text-books, in Boxes, with Trays. 
50 Specimens, 10s. Gd.; 100 do., 21s.; 200 do., 42s, 
New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils, Post Free. 
ROCK SECTIONS for the Recreate from 1s. 6d. each, Post Free, 
CATALOGUES 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c., 
always in stock. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 


F. H. BUTLER, M.A. Oxon., Assoc. R. S. Mines. 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Roca, | Minerals Fossils, and other Objects 
Scientific Interest. 

The following can now 4. furnished :—Alveolina and Miliolina Limestone, 
Selsey ; Chalk-Rock, Bucks ; Triassic Conglomerate, S. Devon; Tourma- 
line-Granite and Elvan, near Ivy Bridge ; Troctolite, Hornblende-Schist, 
Gabbra, Mica- Diorite, Serpentine with unaltered Olivine and with Bastite, 
Coverack and the Lizard district ; and Kaolin Rock with Fluor, Epidiorite, 
Spotted Schist, coarse Biotite- Granite, and massive Biotite, E. Cornwall.— 
Micro. sections of many of the above ready or in preparation. Students” 
rock-sections, a series at ts. each. Zinc, Gold, Tin, and Iron Ores for assay- 
ing. Cabinets, Specimen Trays and Boxes, and Micro-Glass of any 
escripti supplied. 


JAMES R. GREGORY & CO. 


MINERALOGISTS, &c. 


HAVE NOW 


REMOVED TO 
1 KELSO PLACE, STANFORD ROAD, 


KENSINGTON, W. 
A few minutes from Natural History Museum, Science Schools, South 
Kensington, High Street, and Gloucester Road Stations. __ 
Specimens, Collections, Appliances, &c. Lists as usual. 
New Catalogues preparing. 


REMOVED FROM 88 CHARLOTTE STREET, FITZROY SQUARE. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinospherium, 
Vorticella, Stentor, Hydra, Flosculariz a, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price rs. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 
The following animals can always be supplied, either living 

or preserved by the best methods :— 

Sycon_; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to ! 

Biological Laboratory, Plymouth. THE DIRECTOR. 


MR. 
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Sale by Auction. EPPS'S COCOAINE. 


MONDAY, DECEMBER 16. COCOA-NIB EXTRACT. 

CURIOSITIES FROM PARTS. (TEA-LIKE.) 
MR. % ¢. STEVEN S will sell by Auction | The choicest roasted nibs (broken-up beans) of the natural Cocoa on being 
at his Great Rooms, 38 King Street, Covent Garden, = MONDAY, subjected to powerful hydraulic pressure, give forth their excess of oil, 
DECEMBER 16, at half-past 12 o'clock precisely, a Consignment of | leaving for use a finely-flavaured powder—‘Cocoaine,” a product which, 


Curiosities from New Guinea, including a Collection of Native Weapons, when prepared with boiling water, has the consistence of tea, of which it is 

Dresses, Bowls, Skulls, War Clubs, &c.—Chinese and Japanese Curiosi- now, with many, beneficially taking the place. Its active principle being a 

ties, China, Antiquities, Bronzes, &c. gentle nerve stimulant, supplies the needed energy without unduly exciting 
On view the Saturday prior, 12 till 4, and Morning of Sale, and Catalogues | the system. 

had. 

NORTH BRITI icutturist, HOLLOWAY’S PILLS 
NORTH BRITISH AGRICULTURIST, | 

the Chief Agricultural Journal in Scotland, circulates extensively among CURE 


Landowners, Farmers, interested in the | 
management of land throughout the Unite ingdom. } J 
The AGRICULTURIST is published every Wednesday afternoon in time | Biliousness, Sick Heada che, Indigestion 
for the Evening Mails, and contains Reports of all the principal British and e 
Irish Markets of the week. —_ : : } and all Internal Complaints. 
The special of Land to L- 
TURIST as one of the best existing Papers for Advertising Farms to be Let, 
and Estates for Sale. ; ; ered CAN BE TAKEN BY THE MOST DELICATE. 
Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 


Price 3¢. By Post 34d. Annual Subscription, payable in advance, 14s. Holloway’s Pills and Ointment may be obtained of 
ces—377 High Street, Edinburgh, and 145 Queen Victoria Street, : 


MACMILLAN & CO.’S NEW BOOKS FOR CHRISTMAS PRESENTS. 


Two volumes, crown 8vo, 155. net. 


THE LETTERS OF MATTHEW ARNOLD, 1848-1888. Collected and 
arranged by GEORGE W. E. RUSSELL. 
DAILY NE \WS.—** The work is, indeed, a model for editors, both in what the editorial hand has done and in what it has 
refrained from doing. Mr. Russell has, in brief, allowed the letter-writer to speak for himself, and it is not too much to say that no 
formal biography could have furnished a portrait more complete or more subtle in its revelation of character.” 


Globe 8vo. 125, 
CASA BRACCIO. A New Story by F. Marion Crawrorp. In Two Volumes. 


MORNING POST.—‘‘‘ Casa Braccio’ exhibits his special qualities as a writer of fiction in a very favourable light. Those 
qualities, broadly speaking, are as follows: he has a vivid yet disciplined imagination, a fine sense of proportion, a closely-observant 
habit, an impressive and agreeable style, and a pen that very rarely runs away.” 


Crown 8vo, 6s. 


THE SECOND JUNGLE BOOK. By Rupyarp Kiptinc. With Illustrations by 
J. Lockwoop 

TIMES.—‘* We are bathed in the coolness of nature and refreshed by the society of natural things, while the brief and rapid 
narrative endears itself as much to children as men. . . . Let every uncle in search of Christmas gifis provide himself with ‘ The 
Second Jungle Book’ in large quantities.”’ 

Uncut or Gilt, 65.5 CRANFORD SERIES. 
THE MOST DELECTABLE HISTORY OF REYNARD THE FOxX. 


Edited with Introduction and Notes by JOSEPH JACOBS. Done into Pictures by W. FRANK CALDERON. 


Medium 8vo, 215. 


THE MAKERS OF MODERN ROME. In Four Books. I. Honourable Women 


nota Few. II. The Popes who made the Papacy. III. Lo Popolo: and the Tribune of the People. IV. The Popes 
who made the City. By Mrs. OLIPHANT, Author of ‘* The Makers of Florer.ce,” &c. With illustrations by HENry P. 
RIVIERE, A.R.W.S., and JOSEPH PENNELL. 

Crown 8vo, 3s. 6d. 


THE CARVED LIONS. By Mrs. Moteswortn. Illustrated by L. Lestre Brooke. 


Extra Crown 8vo, 6s. 


ERIC, PRINCE OF LALONIA;; or the Valley of Wishes. A Fairy Tale of the 
Days of Chivalry. By the COUNTESS OF JERSEY, Author of * Maurice, or the Red Jar.” With Illustrations by 
ALICE R. WoopWARD. 

ILLUSTRATED STANDARD NOVELS—NEW VOLUME. 


PRIDE AND PREJUDICE. By Jane Austen. Illustrated by Cuartes E. Brock. 
With an Introduction by AUSTIN DOBSON. Crown 8vo, 35. 6d. 


MACMILLAN AND CO., LONDON, 
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R. .FRIEDLANDER AND SOHN, 
BERLIN, N.W., Carlstrasse II. 


Just published. A Volume of viii. and 740 pp., in Royal Svo. 
[Postage included]. 


INTERNATIONAL ZOOLOGIST’S 
DIRECTORY. 


EDITED BY THE 
GERMAN ZOOLOGICAL SOCIETY. 
Containing nearly 12,000 Names with full Addresses of the Zoologists, 
Anatomists, Anthropologists, Palzontologists of the whole civilised world. 
With 3 Indices : (1) a Scientific, (2) a Geographical, (3) List of Names. 

See the most /avourable review in Nature and in many other periodicals, 
English and abroad. 


QUAIN’S ANATOMY. 


TENTH EDITION. 
TEXT-BOOK OF EMBRYOLOGY. By 


Prof. E. A, SCHAFER, F.R.S., Professor of Physiology and Histology 
in University College, London. Being a part of the Tenth Edition of 
“Quain’s Anatomy.” Royal 8vo, with 200 Illustrations. gs. 


TEXT-BOOK OF GENERAL ANATOMY 


(HISTOLOGY). By E. A. SCHAFER, F.R.S., Professor of Physio* 
logy and Histology in University College, London. Being a part of 
the Tenth Edition of ‘Quain’s Anatomy.” Royal 8vo, with 491 
Illustrations, ras. 6¢. 


Price ros. 


Lonpon: LONGMANS, GREEN, & CO. 


In Crown 8vo, Cloth. Fully Illustrated. [/# the press. 


THE SKULL OF THE DOG. 


A MANUAL FOR STUDENTS. 
WITH A GLOSSARY OF OSTEOLOGICAL TERMS. 
By WALTER E. COLLINGE, F.Z.S., Assistant Lecturer and Demon- 
strator in Zoology and Comparative Anatomy, Mason College, Birmingham. 
PRICE 55. NET. 
Lonvon :- DULAU & CO., 37 Sono Sevare. 
BirmMinGHaM: CORNISH BROTHERS, 37 New Srreet. 


To SCIENTISTS and LANTERNISTS, &c. 


THE ART OF PROJECTION, AND COMPLETE 
MAGIC LANTERN MANUAL, by an Expert. Over roo fine Ilus- 
trations, with Priceless wrinkles in all Branches of Optical Projection. 
Never before Published. How to choose, what to avoid, and how to 
use Oil, Limelight, Dissolving, Electric, Opaque, Microscopic, and 
Polarising Lanterns, Slide Making and Painting, Enlarging, Register- 
ing, &c., &c. Prof. MALDEN says :—‘‘A thoroughly practical work, 
and should be studied by the experienced operator and amateur alike.” 
A complete vade mecum of Optical Lantern Manipulations. Price, 
bound in Cloth, 3s. 6d.; Postage, s¢. Worth its weight in gold. Send 
for Opinions of the Scientific Press to Mr. HUGHES, Brewster House, 
Mortimer Road, Kingsland, North London. 


THE 


CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


LIMITED, CARLYLE ROAD, CAMBRIDGE. 


Manufacturers of a new and 
improved form of Rocking 
Microteme for Cutting Flat 
Sections the Ribbon 
Method. 


Particulars of the above 
will be sent on application, 


by 


Physical and Physiological 
Apparatus of every descrip- 
tion. - 
Sole Makers of Callendar & 
Griffiths’ Pyrometers for the 


Measurement of Tempera- 
tures. 
Seismographs and Earth 


Tremor Apparatus. 


Tllustrated Catalogue of 
Apparatus sent Post Free on 
receipt of 1s. 6d. 

Address all communications: 


‘‘Instrument Company, Ltd., Cambridge.” 
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IMPORTANT 


BOOKS. 


FARM FOODS; or, the Rational Feeding 
of Farm Animals. By Prof. E. VON WOLFF, Director of the Royal 
Agricultural College, Hohenheim. Translated from the Seventh 
German Edition, by Hersert H. Cousins, M.A. Oxon, Lecturer 
in Chemistry at the South-Eastern Agricultural College, Wye. 383 
pp., Post 8vo, 8s. 6d. 


FUR-BEARING ANIMALS IN NATURE 
AND IN COMMERCE. By HENRY POLAND, F.Z.S. Demy 
8vo, Cloth, 448 pp., with 16 Illustrations and a Map, r5s. 


**Too much cannot be said in praise of the information collected in this 
volume ; a great deal of it has not been accessible to the public at large 
previously to its issue.” —/Yedd. 


CHEMISTRY OF THE ORGANIC DYE. 
STUFFS. By Prof. R. NIETZKI, Ph.D., &c. Translated with 
Additions by A. COLLIN, Ph.D., and W. RICHARDSON. &vo, 
329 pp., 


HANDBOOK OF TECHNICAL GAS 
ANALYSIS. Containing Concise Instructions for carrying out Gas 
Analytical Methods of Proved Utility. By CLEMENS WINKLER, 
Ph.D., &c. Translated, with a few Additions, by Prof. Lunce, Ph.D, 
8vo, with numerous Illustrations. 7s. 


A HANDSOME PRESENTATION VOLUME, 


BRITISH WILD FLOWERS. Illustrated 
by JOHN E, SOWERBY. Described, with an Introduction and a 
Key to the Natural Orders, by C. P. JOHNSON. Super-royal 8vo, 
with 1780 Hand-coloured Figures, £3 3s- 

Lonpnon: GURNEY & JACKSON, 1 PATERNOSTER Row 


(Mr. Van Voorst’s Successors). 


THE SCIENTIFIC AFRICAN. 


A MONTALY JOURNAL OF SOUTH AFRICAN 
SCIENCE, ARTS, AND CRAFTS. 


Price 6d., Postage 2d. 


December Number contains— 
A. GEDDES BAIN, with the only extant Portrait of the famous 
Discoverer of the South African Fossil Reptiles. 


Mr. 


THE WATERBUCK ; illustrated. 
THE CYANIDE PROCESS. BUSHMEN’S ARROWS. 
NOTES, SOCIETIES, REVIEWS, Xc. 


November Number contained 
r. HAHN, with Life and Portrait. . 
HE WILDEBEEST OR GNU; illustrated. 
EOLOGICAL SURVEY OF CAPE COLONY, &c. 
Subscription Abroad, 4s. Half-year, payable to 
The Editor, “SCIENTIFIC AFRICAN,” 
c/o Messrs. J. C. JUTA & CO., CAPE TOWN. 


dD 


G 


Just Published.—Notes on the 


NEBULAR THEORY: 
By W. F. STANLEY, F.R.A.S., F.G.S., &c. 

“The whole volume is worthy of study by those who take a scientific 
interest in the great problems of the universe.” —Atheneum, October 2, 
1395. 

Unquestionably all future discussions of the subject must take account 
of the views and reasonings here placed before us."—Zhe Odservatory, 
November 1895. 

260 pp. Imp. 8vo, with Plates and Cuts. Price Nine Shillings. 
KEGAN PAUL, TRENCN, TRUBNER, & CO., Lp. 
Part II. Just Published, with Portrait of the Author and 5 Illustrations, 
rown 8vo, 108. 


DARWIN, and AFTER DARWIN: 


An Exposition of the Darwinian Theory, and a Discussion 
on Post-Darwinian Questions. 
By the late GEORGE JOHN ROMANES, M.A., LL.D., F.R.S- 
Part II. POST-DARWINIAN QUESTIONS: Heredity and Utility. 
LONDON: LONGMANS, GREEN, & CO. 
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DIARY OF SOCIETIES. 
LonpON. 
THURSDAY, DECEMBER 12. 

Rovat SoctETY, at 4.30.—Impact with a = Surface studied by the 
Aid of Instantaneous Photography : Prof. Worthington, F.R.S., and R. 
§. Cole. —On the Determination of the Index of Refraction of Sulphur 
for the Electric Ray : Prof. J. C. Bose.—On a Complete Skeleton of an 
Anomodont Reptile, Aristodesmus Rutimeyeri (Weidersheim), from the 
Bunter Sandstone of Reichen, near Basel; Prof. Seeley, F.R.S.— 
Octonions : A. McAulay.—On the Formation and Structure of Dental 
Enamel: Dr. J. L. Williams.—The Healing of Incisions in Vegetable 
Tissues : Dr. S. G. Shattock. 

MATHEMATICAL SociETy, at 8.—Note on the Convergency of Series: Dr. 
R. Bryant.—Sexdecimic Residuality of 2: Lieut.-Colonel Allan Cunning- 
ham, R.E.—Some Cases of Symmetric Functions : Prof. W. H. Metzler. 
Distribution of Electricity induced on an Infinite Disc with a Circular 
Hole init: H. M. Macdonald.—Double Foci of a Bicircular Quartic and 
Nodal Focal Curves of Cyclides : Dr. R. Lachlan. 

IxsriTUTION OF ELECTRICAL ENGINEERS, at 8.—Annual General Meeting. 

Rovat GEOGRAPHICAL Society, at 4.30.—The Struggle for Life in the 
North Polar Region : A. Trevor-Battye. 

Loxpon INSTITUTION, at 6.—The New Far East : Arthur Didsy. 

SocieTY OF ANTIQUARIES, at 8.30. 


FRIDAY, DeceMBer 13. 

Puysicat SocieTy, at 5.—A Mechanical Device for performing the Tem- 
perature Corrections of Barometers : Dr. John Shield.—On the Existence 
of Earth-Air Electrical Currents : Prof. A. W. Riicker, F.R.S. 

Rovat ASTRONOMICAL SOcIeTY, at 8. 

MatacoLocicat Society, at 8.—The Culture of the Edible Oyster : Prof. 
Herdman, F.R.S. 

Cunicat Society, at 8.30. 

EpiDEMIOLOGICAL Society, at 8. 


SATURDAY, DeceMBER 14. 
Rovat Boranic Society, at 3.45. 


MONDAY, DecemMBeER 16. 

Socety oF Arts, at 8.—Mechanical Road Carriages(Lecture III.): W. 
Worby Beaumont. 

TUESDAY, DeceMReR 17. 

socleTY OF ARTS, at 4.30.—Jamaica: Frank Cundall. 

Roval PHoroGRapuic Society, at 8.—Notes on Three-Colour Printing : 
E. J. Wall ; including a Note on the Printing Inks, by C. G. Zander. 

Rovat STATISTICAL SoctETY, at 5.—A National System of Notification 
and Registration of Sickness: Dr. Arthur Newsholme. 

IxstituTION oF CiviL ENGINEERS, at 8.—The Design and Testing of 
Centrifugal Fans : Hammersley Heenan and William Gilbert. 

Zoo.ocicat Society, at 8.30.—On the Classification of the Moths of the 
Subfamilies Schaenobiina: and Crambinz of the Family Pyralide: G. F. 
Hampson.—On Czenolestis, a Still-existing Survivor of the Epanorthide 
of Ameghino, and the Representative of a New Family of Recent Mar- 
supials: Oldfield Thomas.—On the Sensory and Ampullary Canals of 
Chimara : Walter E. Collinge.—On the Fossil Crinoid Uintacrinus: F. 
A. Bather. 

PATHOLOGICAL SOCIETY, at 8.30. 


WEDNESDAY, DECEMBER 18. 

swcleTY OF Arts, at 8.—Machines for Composing Letterpress Printing 
Surfaces : John Southward. 

British ASTRONOMICAL ASSOCIATION, at 5. 

GEOLOGICAL Society, at 8.—The Tertiary Basalt Plateaux of North- 
Western Europe : Sir Archibald Geikie, F.R.S.—The British Silurian 
Species of Acidaspis : Philip Lake. 

Rovat MicroscoricaL SociETy, at 8. 

Roya, METEOROLOGICAL SOCIETY, at 7.30.—Note cn some of the Differ- 
ences between Fogs, as related to the Weather Systems which accompany 
them: Robert H. Scott, F.R.S.—Analysis of Greenwich Barometrical 
Observations from 1879 to 1890, with special reference to the Declination 
fthe Sun and Moon: Major H. E. Rawson, R.E.—Meteorological 
Observations taken at Mojanga, Madagascar : Stratton C. Knott. 

THURSDAY, DecemBer 19. 

Loxvon InstiruTION, at 5.—Present Position of British Protectorates in 
East Africa : Donald Mackenzie. 

Linxgan Socrety, at 8.—A Revision of the Genus Vanilla: R. A. Rolfe. 
—On the Cephalopoda collected during the Voyage of H.M.S. /xvesti- 
gator: E. S. Goodrick. 

Nemismatic Society, at 7. 

Ckemtcat Society, at 8.—Discussion on the Constitution of Terpenes and 
Camphor Derivatives of Dimethylaniline : Miss Evans 

FRIDAY, DECEMBER 20. 

QvEKETT MicroscopicaL at 8. 


JS. STEwakno’s 
Semi-Automatic Electric 


ARC LAMP. 


Mechanical 
Adjustments, 


Focus Keeping. 


Simple and 
Certain. 


Will Fit 
Ordinary 


Lanter ns 
Post Free. 


Price £5 10s. Simpler Form, £4 4s. 


406 STRAND; 457 WEST STRAND; 7 CRAGECHURCH ST., LONDON: 
LANTERN SLIDES IN ZOOLOGY AND BOTANY. 


We have now ready extensive series of beautifully executed Lantern 
Slides, specially selected and adapted for Popular Science Lectures, 
The following are a few of the Sets in stock :— 


1. Evolution. 8. The Metamorphoses of Insects. 

> “am Objects of the Sea- | g. The Beginnings of Life (Pro- 

3. The Contents of the Tow-Net. tozoa, &c.). 

4. A Dredging Cruise. to. Elementary Zoology. 

11. The Fertilisation of Flowers. 

7. The Senmsenthenes of Cro 12. The Mechanism of Plants. 
tacea, 13. The Scenery of Jersey. 


The number of Slides in each Series can be varied to suit individual 
requirements. 


Price 1/- eaca, with reduction for a Quantity. 
Slides to Order at same Price as from Stock; on Hire at 
2/- per doz. 

Perfect Workmanship Guaranteed. Full Particulars on 
application. 


JAMES HORNELL, BIOLOGICAL LABORATORY, JERSEY. 
PHGNIX FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 


Secretaries—W. C. MACDONALD and F. B, MACDONALD. 
LOSSES PAID OVER £20,000,000. 


NOTICE.--Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON, 


SUBSCRIPTIONS TO “NATURE.” 
Yearly. . . I fe) 
To ALL PLACES ABROAD :— 


6 


Money Orders payable to MACMILLAN & CO. 


CHARGES FOR ADVERTISEMENTS. 
Lad 


Three Lines in Column ....... 0 2 6 
One Eighth Page, or Quarter Column . 0 18 6 
Quarter Page, or Half aColumn ... 115 oO 
Half a Page, ora Column ...... 3 


OFFICE: 29 BEDFORD STREET, STRAND, W.C, 


ng 
enth 
urer 
= 
E- = = Sal 
with 
8vo, 
— 
AS 
Gas < ; 
ER, 
| 
ed 
nda 
8vo, 
26, >. 
tory, 
| 
ns, 
is | 
sion 
| 
. 


xlvi NATURE 12, 1895 


MESSRS. MACMILLAN CO.’S BOOKS 
STUDENTS OF PHYSIOGRAPRY, GEOLOGY, & MINERALOGY, 


PHYSIOGRAPHY: an Introduction to the Study of Nature. With Illustrations and 


Coloured Plates. By T. H. HUXLEY, F.R.S. Crown 8vo. 6s. 


OUTLINES OF PHYSIOGRAPHY—THE MOVEMENTS OF _ THE 
EARTH. By J. NORMAN LOCKYER, C.B., F.R.S. Crown 8vo. Sewed. 15. 6d. 


THE PLANET EARTH. An Astronomical Introduction to Geography. By 


RICHARD A. GREGORY, F.R.A.S. Globe 8vo. 2s. 


SHORT STUDIES IN NATURE KNOWLEDGE. An Introduction to the 
Science of Physiography. By WILLIAM GEE, Certificated Teacher of the Education Department, and of the Science and 
Art Department. Assistant Lecturer Manchester Field Naturalists’ Society. Crown 8vo. 35. 6d. 


SOME BOOKS BY SIR ARCHIBALD GEIKIE, F.R.S. 
ELEMENTARY LESSONS IN PHYSICAL GEOGRAPHY. Illustrated with 


Woodcuts and Ten Plates. Foolscap 8vo. 45. 6d. 


QUESTIONS ON GEIKIE’S ELEMENTARY PHYSICAL GEOGRAPHY, 


For the use of Schools. Foolscap 8vo. Is. 6d. 


PHYSICAL GEOGRAPHY. With Illustrations. Pott 8vo. Is. [Scéence Primers. 
TEXT-BOOK OF GEOLOGY. With Illustrations. Third Edition. Revised and 


Enlarged. Medium 8vo. 28s. 


CLASS-BOOK OF GEOLOGY. | Illustrated with Woodcuts. Second Edition. 
Crown 8vo. 45. 6d. 
OUTLINES" OF FIELD GEOLOGY. New and Revised Edition. Extra feap. 


8vo. 35. 


GEOLOGY. With Illustrations. Pott 8vo. TS. [Sctence Primers. 


Box OF GEOLOGICAL SPECIMENS TO ILLUSTRATE GEIKIE’S PRIMER OF GEOLOGY, Ios. 6d. 


POPULAR LECTURES AND ADDRESSES. By Lorp Ketviy, LL.D. 


P.R.S., F.R.S.E. With Illustrations. Vol. Il. GEoLoGy AND GENERAL Puysics. Crown 8vo. 7s. 62. [Nature Series. 


COLLECTED PAPERS ON SOME CONTROVERTED QUESTIONS OF 


GEOLOGY. By JOSEPH PRESTWICH, D.C.L. (Oxon.), F.R.S., F.G.S. 8vo. ros. net. 


ON CERTAIN PHENOMENA BELONGING TO THE LAST GEO- 


LOGICAL PERIOD, AND ON THEIR BEARING UPON THE TRADITION OF THE FLOOD. By 
JOSEPH PRESTWICH, D.C.L. (Oxon.), F.R.S., F.G.S., &c. 8vo. 25. 6d. net. 


A POPULAR TREATISE ON THE WINDS. Comprising the general motions 


of the atmosphere, monsoons, cyclones, tornadoes, waterspouts, hail-storms, &c., &c. By WILLIAM FERREL, M.A, 
Ph.D. Second Edition. 8vo. 17s. net. 


TABLES FOR THE DETERMINATION OF THE ROCK-FORMING 
MINERALS. Compiled by F. LOEWINSON-LESSING, Professor of Geology at the University of Dorpat. Translated from 
the Russian by J. W. GREG sORY, B.Sc., F.G.S., of the British Museum (Natural History), with a chapter on the Petro- 
logical Microscope by Professor G. A. 5. CoLe, M.R.I.A., F.G.S. Super Royal 8vo. 4s. 6d. net. 


PHYSICS OF THE EARTH'S CRUST. By the Rev. Osmonp Fisuer, M.A. 


F.G.S., Rector of Harlton, Hon. Fellow of King’s College, London, and late Fellow and Tutor of Jesus College, Cambridge. 
Second Edition, altered and enlarged. 8vo. 12s. 


ECONOMIC GEOLOGY OF THE UNITED STATES. With Briefer 
Mention of Foreign Mineral Products. By RALPH S. TARR, B.S., F.G.S.A., Assistant Professor of Geology at Cornell 
University. 8vo. 16s, net. 


MICROSCOPICAL PHYSIOGRAPHY OF THE ROCK - MAKING 
MINERALS. An Aid to the Microscopical Study of Rocks. By H. ROSENBUSCH. Translated and abridged for 
= in Schools and Colleges by JoserH P. IppINGs. Illustrated by 121 Woodcuts and 26 Plates of Photomicrographs. 

vo. 245. 

ELEMENTS OF CRYSTALLOGRAPHY FOR STUDENTS OF CHEM- 
ISTRY, PHYSICS, AND MINERALOGY. By GEO. HUNTINGDON WILLIAMS, Ph.D., Assistant Professor m 
the Johns Hopkins University. Crown 8vo. 6s. 


METEOROLOGY. Weather, and Methods of Forecasting. Description of 


Meteorological Instruments and River Flood Predictions in the United States. By THOMAS RUSSELL, U-S. Assistant 
Engineer. 8vo. 16s. net. 
MACMILLAN AND CO., LONDON. 
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MACMILLAN AND CO’S BOOKS 


FOR 


STUDENTS OF ECONOMICS. 


SOCIAL EVOLUTION. By - 
KIDD. New and Cheaper Edition (Fifteenth thousand), 
Revised, with a New Preface. Crown 8vo. 5s. net. 

THE EVOLUTION OF INDUSTRY. By 
HENRY DYER, C.E., M.A., D.Sc. 8vo. Ios. net. 

ECONOMIC CLASSICS. 
Edited by Prof. W. J. ASHLEY. Globe 8vo. 

SELECT CHAPTERS AND PASSAGES 
FROM THE ‘*‘ WEALTH OF NATIONS” OF ADAM 
SMITH, 1776. 3s. net. 


| 


BENJAMIN | The ALPHABET of ECONOMIC SCIENCE 


Part I. 
With Diagrams. 


Elements o 
Globe 


By PHILIP H. WICKSTEED. 
the Theory of Value or Worth. 
8vo. 25. 6d. 


The JOINT STANDARD: a Plain Exposition 


THE FIRST SIX CHAPTERS OF THE. 


“PRINCIPLES OF POLITICAL ECONOMY AND 
TAXATION” OF DAVID RICARDO, 1817. 3s. net. 


PARALLEL CHAPTERS FROM THE 
FIRST AND SECOND EDITIONS OF 
ON THE PRINCIPLE OF POPULATION.” 


By T. 
R. MALTHUS, 1798-1803). 


35. net. 


of Monetary Principles and of the Monetary Controversy. 
By ELIJAH HELM. Crown 8vo. 3s. 6d. net. 


EIGHT HOURS for WORK. By JoHN Rag, 
M.A., Author of ‘‘ Contemporary Socialism.” Crown 8vo. 
45. 6d. net. 


The DISTRIBUTION of WEALTH. By 
JOHN R. COMMONS, Professor of Economics and 
Social Science, Indiana University. 8vo. 7s. net. 


| PROFIT SHARING between EMPLOYER 


ESSAY | 


ENGLAND’S TREASURE BY FORRAIGN | 


TRADE. By THOMAS MUN, 1664. 3s. net. 
HONEST MONEY. By ARTHUR J. FONDA. 


Crown 8vo. 35. 6d. net. 


The AMERICAN COMMERCIAL POLICY. | 


Three Historical Essays by UGO RABBENO. Second 
Edition. S8vo. 12s. net. 

ASPECTS OF THE SOCIAL PROBLEM. 
By Various Writers. Edited by BERNARD BOSAN- 
QUET. Crown 8vo. 2s. 6d. net. 

DICTIONARY of POLITICAL ECONOMY. 
Edited by R. H. INGLIS PALGRAVE, F.R.S. Vol. I. 
(A—E). Medium 8vo. 215. net. 

PRINCIPLES of ECONOMICS. By ALFRED 
MARSHALL, M.A. Two Vols. Vol. I. Third Edition. 
8vo. 125. 6d. net. 

ELEMENTS of the ECONOMICS of IN- 
DUSTRY. Being the first volume of 
Economics.” By Prof. A. MARSHALL. Crown 8vo. 

6d. 


HENRY SIDGWICK. Second Edition. 
vO. 


PUBLIC. FINANCE. By C. F. BASTABLE, | 


M.A., hoo D. Second Edition, Revised and Enlarged. 
8vo, . 6d. net. 


By the re Prof. W. STANLEY JEVONS, LL.D., 
The STATE in RELATION to LABOUR. 


New Edition. Crown 8vo. 2s. 6d. 
POLITICAL ECONOMY. Pot 8vo. ts. 
The THEORY of ECONOMY. 


Third Edition. S8vo. tos. 

INVESTIGATIONS 9 CURRENCY and 
FINANCE. Illustrated by Twenty Diagrams. Edited 
an Introduction by Prof. H. S. FOXWELL. 8vo. 

INTRODUCTION to the STUDY of POLI- 

TICAL ECONOMY. By LUIGI COSSA. Revised by 


**Elements of | 


the Author translated by Louis Dyer, M.A. Crown 


8vo. 85. 6d. n 


and EMPLOYEE. By N. P. GILMAN. Crown 8vo. 


7s. 6d. 
SOCIALISM AND THE AMERICAN 
SPIRIT. By N. P. GILMAN. Crown 8vo. 6s. 6d. 


|THE UNEMPLOYED. By GEOFFREY 
DRAGE, Secretary to the Labour Commission. Crown 
8vo. 35. 6d. net. 

THE CONFLICT OF CAPITAL AND 
LABOUR HISTORICALLY AND ECONOMICALLY 
CONSIDERED. Being a History and Review of the 
Trade Unions of Great Britain. By GEORGE HOWELL. 
Second and Revised Edition. Crown 8vo. 7s. 6d. 

HANDY BOOK of the LABOUR LAWS. 
Third Edition, Revised. By GEORGE HOWELL. 
Crown 8vo. 35. 6d. net. 


By Prof. FRANCIS A. WALKER, Ph.D. 


POLITICAL ECONOMY. 8vo. 12s. 6d. 


A brief TEXT-BOOK of POLITICAL 
ECONOMY. Crown 8vo. 6s. 6d. 


FIRST LESSONS in POLITICAL ECO- 
NOMY. Crown 8vo. 5s. 


The WAGES QUESTION. A Treatise on 


38. 6d. 
Th 
PRINCIPLES of POLITICAL ECO. | the Waew 


Wages and the Wages Class. Extra Crown 8vo. 8s. 6d. net. 
8s. 6d. net. 
MONEY in its RELATIONS to TRADE and 
INDUSTRY. Crown 8vo. 7s. 6d. 
LAND and its RENT. Feap. 8vo. 35. 6d. 


By Prof. EUGENE V. BOHM-BAWERK. 
CAPITAL and INTEREST. A Critical 


History of Economical Theory. Translated with a Preface 
and Analysis by WILLIAM SMART,LL.D. 8vo. 12s. net. 


The POSITIVE THEORY of CAPITAL. 
Translated with a Preface and Analysis by Dr. WILLIAM 
SMART. 8vo. 12s. net. 


NATURAL VALUE. By FRIEDRICH VON 
WIESER. Edited, with a Preface and Analysis, by Dr. 
WILLIAM SMART. 8vo. 10s, net. 

An INTRODUCTION to the THEORY of 
VALUE, on the lines of Menger, Wieser, and Bohm. 
Bawerk. By Dr. WILLIAM SMART. Crown 
35. net. 


MACMILLAN AND CO, LONDON 
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OPTIMUS” MAGIC LANTERNS ror DRAWING ROOM LECTURE HALL. 
; ; ‘ Limelight may be adapted without alteration at an extra cost of 16s. 
_ , Each Magic Lantern is efficient for Exhibitions. The Lens gives crisp definition, being a superior Achromatic Photographic Combination with rack and 
Pinion. It is fitted to a telescopic lengthening tube, so gaining increased focal accommodation. The Condenser is composed of two plano-convex ienses of 
4 inches diameter. The refulgent lamp has 3 wicks, yielding a brilliantly illuminated picture. Each is complete in Box. 


LANTERN 
PHOTOS. 


Plain, 
Coloured, 1/6. 


All Accessories at 

reasonable prices. 
Perforated Russian 

ing tank) with Iron Body, Brass | CATALOGUE | Brass Stage and 3 

Brass Sliding Tubes. Sliding Tubes. POST FREE. draw Sliding Tubes. 


PERKEN, SON & RAYMENT, LONDON. 
— | FREDK. JACKSON & C0, 


(Late MOTTERSHEAD & CO.), 


14 CROSS STREET, MANCHESTER 


Geods Entrance: 10 Half-Moon Street, 


LABORATORY FURNISHERS, 


Importers, Manufacturers, and Dealers in 


CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 
Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 
Illustrated Catalogue of Apparatus, with Price List 
; of Chemicals, free on application. 

Telegraphic Address—‘‘ APPARATUS, MANCHESTER.’ 
Telephone Number—2038. 
FOR SALE—A BARGAIN. 

SPLENDID BINOCULAR, by Ross, No. 1, largest size, with highest 
class objectives and accessories, cost £150; price £68 ros. 

. Aditto, largest size,-No. 1, cost £120; price £55 tos. : 
~ FIRST-CLASS BINOCULAR, by R. and J. Beck, cost £120; price 

55 108. 


+ Student's LANTERN 
(to take demonstrat- 


Russian Iron Body, Mahogany Body, 


Superior Japanued 
pe Brass Sliding Tubes. 


Metal Body. 


Mathematical Instrument Manufacturer to H. M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every description 


| 
| 
| 
Of the Highest Quality and Finish, at most Moderate Prices. | 


Lilustrated Price List Post Free. 


W. F. S.-obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only Go.p 
Mepat in the. International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition. 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


TO SCIENCE LECTURERS. 


| 

See Mr. HUGHES'S PATENT COMBINATION ‘OPTICAL | 
LANTERN, used by late W. Lanr Carpenter, Esq., Prof. Forses, &c. | 
| 

| 

| 


Apparatus for estimation of sulphur in spent oxide. 


Miniature Triple Lantern constructed for B. J. MALDEN, Esq.; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent .Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr. H. 
GRATTAN GUINNESS, Madame Avena Patti, &c. Patent Pamphengos 
Science Lanterns. The Universal Lantern 4-inch Condensors, 4-wick Lamp, 
Portrait Combination front Lenses, £1 5s. 6¢., marvellous value. Science 

Also a SWIFT’S PORTABLE MONOCULAR, cost £60; SWIFT'S 


Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
PORTABLE BINOCULAR, cost £30 ; Smith and Beck’s MONOCULAR 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En | MICROSCOPE, cost £60. 3 


gravings, 6d.; Postage, 3¢. List of 300 Lecture Sets, Science Subjects, These Bargains can be had on the Hire-Purchase System. 
Views, &c., 6d.; Postage, 2d. Pamphlets Free.—W. C. HUGHES, | Apply W. C. HUGHES, BREWSTER HOUSE, 82 MORTIMER 


SpeciaistT, Brewster House, 82 Mortimer Road, Kingsland, N. | ROAD, KINGSLAND, N. LONDON. 


SCIENTIFIC WORTHIES 


The following is a list of the Steel Portraits that have appeared in the above Series :— 


MICHAEL FARADAY. | J. LOUIS R. AGASSIZ. , 
THOMAS HENRY HUXLEY. JEAN BAPTISTE ANDRE DUMAS. 
CHARLES DARWIN. | SIR RICHARD OWEN. 

JOHN TYNDALL. | JAMES CLERK MAXWELL. 

SIR GEORGE GABRIEL STOKES. JAMES PRESCOTT JOULE. 

SIR CHARLES LYELL. WILLIAM SPOTTISWOODE. 

SIR CHARLES WHEATSTONE. ARTHUR CAYLEY. 

SIR WYVILLE THOMSON. SIR C. W. SIEMENS. 

ROBERT WILHELM BUNSEN. JOHN COUCH ADAMS. 

LORD KELVIN. JAMES JOSEPH SYLVESTER. 
BARON ADOLF ERIK NORDENSKJOLD. DMITRI IVANOWITSH MENDELEEF. 
HERMANN L. F. HELMHOLTZ. LOUIS PASTEUR. 


SIR JOSEPH DALTON HOOKER. ; 
WILLIAM HARVEY. 
SIR GEORGE B. AIRY. SIR ARCHIBALD GEIKIE. 
N.B.—The Portrait of Sir A. Geikie is the first of a New Series, and isa Photo-gravaa 
Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each; or the Set of 28 
Portraits in a Handsome Portfolio for £7 5s., carriage paid. The Portfolio may be had separately, price 6s. 


Cheques and Money Orders payable to MACMILLAN & CO. 
OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND, W.C. 


Printed by RicHarp Cray anp Sons, Limirep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by 
MacMILLAN AND Co., at 29 Bedford Street, London, W.C., and 66 Fifth Avenue. New York.—Tuurspay, December 12, 1895- 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoRDSWORTH. 


No. 1364, VOL. 53.] 


THURSDAY, DECEMBER 19, 1895. 


[PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.] 


{All Rights are Reserved. 


NEW CATALOGUE 


NOW READY. 
CATALOGUE NO. 1— 
SCIENTIFIC INSTRUMENTS. 


Complete Illustrated List of 
Astronomical Telescopes. 
Tourist Telescopes. 
Field Glasses. 


Mercurial Barometers. 
Aneroid Barometers. 
Rain Gauges. 


Opera Glasses. Thermometers. 
Microscopes. Armillary Spheres. 

Microscopic Apparatus. rreries 
Surveying Instruments. Globes 

Drawing Instruments. Compasses. 


Spectacles. &e. 
Sun Dials. 
Pric—E FourPENCE. 


Manufactured and supplied by 


NEWTON & CO. 


Opticians and Scientific Instrument Makers to HER MAJESTY THE QUEEN 

and H.R.H. THE Prince or WaLeEs, the Admiralty, War Department, 

Indian and Foreign Governments, the Science and Art Department, the 
Royal Institution of Great Britain, &c. 


3 FLEET STREET, LONDON. 


BECK’S MICROSCOPES. 


No, 25A.—THIS MODEL, with 


Two Eyepieces, and packed 
in Polished Mahogany Case, 


£6 10s. 


No. 258.—THIS MODEL, with 
§-in. and }-in. Object Glasses, 
Two Eyepieces, and packed 
in Polished Mahogany Case, 

£7 5s. 


No. 298.—The addition of Abbe 
Condenser to 258 with Iris 
Diaphragm and _ Focussing 
and Swinging Adjustments, 

£8 15s. 

FULL PARTICULARS FREE on APPLICATION to 


R. & J. BECK, LTD., 68 CORNHILL, LONDON, B.C. 


STAND No. 25. 


1-in. and }-in. Object Glasses, | 


BROWNING’S 


NEW FOLDING OPERA GLASS, 
“THE CECIL.” 


A powerful, portable, handy and hardy Opera Glass ; perfectly 
rigid when open for use, and most convenient for the pocket 
when closed. Price £2 10s. 0d 
Illustrated Catalogue of Binoculars Post Free. 


JOHN BROWNING, 
OPHTHALMIC OPTICIAN, 
63 STRAND, LONDON, We. 


CHRISTMAS PRESENTS. 


NEGRETT! 


& ZAMBRA 


Aneroid Barometer with Altitude Scale, Compass with Patent Dial and 
Thermometer for Air ee os Clinical Thermometer may be 
substituted). 

~PRICE £4 10s. to £7 10s. 
Special” Illustrated Price List of Instruments suitable for 
Presents free by Post to all parts of the World. 


NEGRETTI & ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 
38 HOLBORN VIADUCT, E.C. 


Branches—45 CORNHILL, and 122 REGENT STREET. 
Teleptone No. 6583. Telegrawhic Address: ‘ Negretti, London.” 
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NOTICE. 


In consequence of the Christmas holidays, the next 
number of NATURE will be published on Tuesday the 
24th inst. 


Advertisements intended for that issue should reach 
the Publishers not later than by the first post on Monday, 
December 23. 

“NATURE” OFFICE: 
29 BEDFORD STREET, STRAND, W.C. 


ROYAL INSTITUTION OF GREAT 
BRITAIN, 
ALBEMARLE STREET, PICCADILLY, W. 


LECTURE ARRANGEMENTS BEFORE EASTER, 
1896. 


Lecture Howur, 3 O'CLOCK P.M. 


CHRISTMAS LECTURES. 


Prof. Joun G. McKenprick, M.D., LL.D., F.R.S., Professor of 
Physiology in the University of Glasgow. Six Lectures (adapted to a 
ae! Juvenile Auditory) on ‘‘ Sound, Hearing, and Speech” (Experimentally 
i} f Illustrated). On December 28 (Saturday), December 31, 1895; January 
: ‘ 2, 4, 7, 9, 1896. One Guinea the Course; Children under 16, Half-a- 
: Guinea. 

Prof. CHARLES STEWART, M.R.C.S., F.L.S., Fullerian Professor of 
Physiology, R-I. Eleven Lectures on ‘‘ The External Covering of Plants 
and Animals: its Structure and Functions.” On Tuesdays, January 14, 21, 
28; February 4, 11, 18, 25 ; March 3, 10, 17, 24. One Guinea the Course. 

H. WicksTEED, Esq., M.A. Four Lectures on “Dante.” On 
Thursdays, January 16, 23, 30; February 6. Half-a-Guinea. 

Prof. H. MARSHALL Warp, D.Sc., F.R.S., F.L.S., Professor of Botany 
in the University, of Cambridge. Three Lectures on ‘‘Some Aspects of 
Modern Botany.” On Thursdays, February 13, 20, 27. Half-a-Guinea. 

The Rev. Wittiam Barry, D.D. Four Lectures on ‘* Masters of 
Modern Thought—Voltaire, Rousseau, Goethe, and Spinoza.” On 
Thursdays, March 5, 12, 19, 26. Half-a-Gulnea. 

Dr. A. Donatpson Smiru, F.R.G.S. One Lecture ‘‘To the North of 
Lake Rudolf and among the Gallas.” 


AND 


Water K. Lawrence, Esq., 1.C.S., C.I.E. One Lecture on ‘‘ The 
Valley of Kashmir.” 

Two Lectures on Saturdays, January 18, 25. Half-a-Guinea. 

Prof. C. Huserr H. Parry, Mus. Doc., M.A., Professor of Musical 
History and Composition at the Royal College of Music. Three Lectures 
on Realism and Idealism in Musical Art” (with Musical Illustrations). 
On Saturdays, February 1, 8, 15. Half-a-Guinea. 

The Right Hon. Lorp Rayieicnu, M.A., D.C.L., LL.D., F R.S.. 
M.R.I., Professor of Natural Philosophy, R.I. Six Lectures on “* Light,” 
On Saturdays, February 22, 29; March 7, 14, 21, 28. One Guinea. 

Subscription (to Non-Members) to all Courses of Lectures (extending 
from Christmas to Midsummer), Two Guineas. Tickets issued daily at the 
Institution, or sent by post on receipt of Cheque or Post-Office Order. 


Members may purchase not less than Three Single Lecture Tickets, avail- 
able for any Lectures for Half-a-Guinea. 


The Friday Evening Meetings will begin on January 17 at 9 p-m., when 
the Right Hon. Lorp RAYLEIGH will give a Discourse on ‘‘ More about 
Argon.” Succeeding Discourses will probably be given by Prof. Burpon 
SanpDERSON, Mr. Sipney Leg, Dr. Joun Murray, Mr. J. J. ARMISTEAD, 
Dr. EpwARD FRANKLAND, Mr. A. R. Binnie, Mr. W. S. Litty, Prof. T. 
R. Fraser, Prof Dewar, and other gentlemen. To these Meetings 
Members and their Friends only are admitted. 


Persons desirous of becoming Members are requested to apply to the 
SECRETARY When proposed they are immediately admitted to all the 
Lectures, to the Friday Evening Meetings, and to the Library and Reading 
Rooms; and their Families are admitted to the Lectures at a reduced 
charge. Payment: First Year, Ten Guineas ; afterwards, Five Guineas a 
Year ; or a Composition of Sixty Guineas. 


OWENS COLLEGE, MANCHESTER, 

A JUNIOR DEMONSTRATORSHIP in PHYSIOLOGY and HIS- 
TOLOGY is Vacant. Annual Salary £100. Duties to commence on 
January 7 next. 

Applications, with testimonials, or references. should be sent, on or before 
January 4 next, to the ReGcisTRAR, who will furnish further information. 


SYDNEY CHAFFERS, Registrar. 


CITY AND GUILDS OF LONDON 
INSTITUTE for the ADVANCEMENT 
OF TECHNICAL EDUCATION. 


SALTERS’ COMPANY’S RESEARCH FELLOWSHIPS, 


The Court of the Salters’ Company having placed at the disposal of the 
City and Guilds of London Institute a Grant of £150 a year for founding 
one or more Fellowships for the Encouragement of Higher Research in 
Chemistry in its relations to Manufactures, the Executive Committee of the 
Institute are prepared to receive Applications from Candidates for Appoint- 
ment. 

Candidates must be British-born subjects. Preference will be given to 
Students of the Institute who have completed a full Three Years’ Course of 
Instruction in the Chemical Department of the Central Technical College ; 
but other Candidates duly qualified in the methods of Chemical Research 
in its relation to Manufactures are also eligible, without restriction as-to age 
or place of previous study. 

A Copy of the Scheme, giving Particulars of Tenure, &c., under which 
the Fellowships will be awarded, may be had on application at the Head 
Office of the Institute, Gresham College, Basinghall Street, London, E.C. 


JOHN WATNEY, Honorary Secretary. 


LLANDUDNO COUNTY (DUAL) 
SCHOOL. 
WANTED, a HEADMASTER for the above School, duties to com- 


mence end of January next. 

Salary estimated at £250. Age not to exceed 40. Applicants must be 
Graduates and have had previous experience in teaching. Curriculum 
mainly of modern type. 

A house with accommodation for boarders is available; terms and 
particulars relating thereto can be obtained from Mr. Joun Owen, Avallon, 
Llandudno, Clerk to the Local Governors. 

Applications and Testimonials (40 printed copies of each) by January 4, 
1896. 
strictly prohibited. 

Candidates applying can have further particulars. 


J. H. BODVEL ROBERTS, 
Clerk to the County Governing Body. 


Carnarvon, December 1895. 


DOLGELLEY INTERMEDIATE 
COUNTY SCHOOL. 


WANTED, an ASSISTANT MASTER to teach Science and French a 
the above School. Must be a Welshman, and one having a knowledge of 
Music preferred. Salary £100. Duties to commence in January next. 

Applications, stating age and qualification, with recent testimonials, tobe 
sent, on or before December 27 inst., to Mr. R. Jones GriFFitH, Solicitor, 
Dolgelley, Clerk to the Local Governing Body. 

December 17, 1895. 


UNIVERSITY COLLEGE OF WALES, 
ABERYSTWYTH. 


The Council invite applications for the Post of LECTURER on AGRI- 
CULTURE. Stipend, £200 per annum. 

Applications, together with testimonials, should be sent, before January 1, 
1896, to the undersigned, from whom further particulars may be obtained. 


T. MORTIMER GREEN, Registrar. 


ASTRONOMICAL TELESCOPE, — For 
Sale, 3-inch Refractor, fitted with Finder, 3 Astronomical, Sum, 
Diagonal, and Terrestrial Eye-pieces, Mounted on Equatorial Tripod 
Stand with Levels and Slow Movement; all in good condition, Price 
£25.—D. Suerwoop, 8 Seaside Road, Eastbourne. 

FOR SALE—A BARGAIN. ; 
SPLENDID BINOCULAR, by Ross, No. 1, largest size, with highest 
class objectives and accessories, cost £150 ; price £68 10s. 


A ditto, largest size, No. 1, cost £120; price £55 tos. . 
A FIRST-CLASS BINOCULAR, by R. and J. Beck, cost £120; pmee 


tos. 
ys a SWIFT'S PORTABLE MONOCULAR, cost £60; SWIFTS 
PORTABLE BINOCULAR, cost £30 ; Smith and Beck’s MONOCULAR 
MICROSCOPE, cost £60. 
These Bargains can be had on the Hire-Purchase System. 
Apply W. C. HUGHES, BREWSTER HOUSE, 82 MORTIMER 
ROAD, KINGSLAND, N. LONDON. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, Goniometers, Cathetometers, Optical 
Benches, &c., &c. Instruments for special purposes constructed to . 
own designs. Price List on application, 

W. WILSON (formerly Foreman at Messrs. ELLIOTT BROS-); 
§6 Crogsland Road, Chalk Farm, London, N.W 


MANUFACTUKEK OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 
44 Hatton Garden, 
Catalogues Fret. 
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N 
NT COLLECTIONS OF MINERALS, I E N I I 
ROCKS, OR FOSSILS, 
For the Use of Students, Science Teachers, Prospectors, } &c., and to | 
' Illustrate the leading Text-books, in Boxes, with T Trays. ‘W. O R [ | 1 H I I I 

of the §0 Specimens, 10s. Gd.; 100 do., 21s.; 200 do., 42s. | e 
New Price List of Minerals, and Series 
rch in Fossi ls, Os. 

—— ROCK SECTIONS for : MICROSCOPE, f tun 1s. 6d. each, Post Free. The following isa list of the Steel Portraits 
mer CABINETS, GLASS- ‘CAPPED BOXES, TRAYS, HAMMERS, &c., that have appeared in the above Series :— 
ke; F THOMAS OD. RUSSELL, MICHAEL FARADAY. 
van 78 NEWGATE STREET, LONDON, E.C. THOMAS HENRY HUXLEY 

bia BUTLER, M.A. Oxon., Assoc. R. S. Mines. | ; 

Hes F.H, NATURAL HISTORY AGENCY, CHARLES DARWIN, 
) of Scientific Interest. SIR GEORGE GABRIEL STOKES. 
w be furnished :—Alveol d N Li 
line-Granite and Elvan, near Ivy Bridge ; Troctolite, Hornblende-Schist, 
nO Com Gabbro, Mica-Diorite, Serpentine with unaltered Olivine and with Bastite, SIR CHARLES WHEATSTONE. 

otted Schist, coarse Bio’ , and massiv nwall.— | 
riculum sections of many of or “Students’ | SIR WYVILLE THOMSON, 
Spence ‘Trays ond Bons, en of | ROBERT WILHELM BUNSEN. 

’ escription supplied. LORD KELVIN 
| 
4, 
JAMES R. GREGORY & co. BARON ADOLF ERIK NORDENSKJOLD. 
MINERALOGISTS, &c. HERMANN L. F. HELMHOLTZ. 
Body. HAVE NOW 
’ REMOVED TO SIR JOSEPH DALTON HOOKER. 
1KELSO PLACE, STANFORD ROAD, | WILLIAM HARVEY. 
— KENSINGTON, W. | SIR GEORGE B. AIRY. 
ledge of A few minutes from Natural History Museum, Science Schools, South 
ony Kensington, High Street, and Gloucester Road Stations. | J. LOUIS R. AGASSIZ. 
tobe Specimens, Collections, Appliances, &c. Lists as usual. 
olicitor, New Catalogues preparing g. JEAN BAPTISTE ANDRE DUMAS, 
REMOVED FROM 88 CHARLOTTE STREET, FITZROY SQUARE. SER RICHARD OWEN. 
ES, BREAKFAST—SUPPER. | JAMES CLERK MAXWELL. 
 AGRI- E P S’ & JAMES PRESCOTT JOULE. 
nuary w POTTISWOODE. 
ained. GRATEFUL—COMFORTING. | 
istrar. ARTHUR CAYLEY. 
- For © O ¢ O A SIR C. W. SIEMENS. 
Il, Sun, 
Ties BOILING WATER OR MILK. JOHN COUCH ADAMS. 
WwW AMES JOSEPH SYLVESTER. 
Ss HOLLO AY OINTMENT IVANOWITSH MENDELEEF 
| CURES 
ich | Gout, Rheumatism, Lumbago, Sciatica, | LOUIS PASTEUR. 
Cuts, Bruises, Sprains, &c. | — 
shes INVALUABLE FOR ALL SKIN DISEASES. | SIR ARCHIBALD GEIKIE, 
CULAR Holloway’s Ointment and Pills may be obtained of N.B.—The Portrait of Sir A. Geikie is the 
all Medicine Vendors first of a New Series, and is a Photo- 
TIMER - gravure. 
THE ENTOMOLOGIST: 
NTS AN ILLUSTRATED JOURNAL OF GENERAL ENTOMOLOGY. Proof impressions of these, printed on India paper, may 
N ' Edited by Ricuanp Soutu, F.E.S., | be had from the Publishers, price 5s. each; or the Set 
; Opti . With the Assistance of of 28 Portraits in a Handsome Portfolio for £7 5s., 
OBERT A, | 
‘| FES. | carriage paid. The Portfolio may be had separately, 
BROS.); Lucas Disrant, F.E.S., &c. Ir. D. SHarp, F.R.S., F.E.S. &c. | price 6s. 
Epwarp A. Fitcu, F. F.ES G. H. VerRALL, F.E.S. — 
- W. Fronawk, F.E.S. | W. Warren, M.A., F.E.S. 
sical by the Newman in 1840, this Joumnal has | Cheques and Money Orders payable to 
with the home fanne, bet there’ are frequent articles and notes on | MACMILLAN & CO. 
mits of interest pert aining to the Entomology of various parts of the world. | 
pet month. Price 6d. Subscription, 6s. per OFFICE OF NATURE,” 
London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. | 29 BEDFORD STREET, STRAND, W.C. 
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Ex. STuwaARD's 


Semi-Automatic Electric 


LAMP. 


Mechanical 
Adjustments. 


Focus Keeping. 


Simple and 
Certain. 


Will Fit 
Ordinary 
Lanterns. 


Catalogues 
Post Free. 


Price £5 tus. w..upier Form, £4 4s. 


406 STRAND ; 457 WEST STRAND ; q CRACECHURCH ST., LONDON. 


THE 


CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


LIMITED, CARLYLE ROAD, CAMBRIDGE. 


Manufacturers of a new and 
improved form of Rocking 
Microtome for Cutting Flat 
Sections by the Ribbon 
Method. 

Particulars of the above 
will be sent on application. 


Physical and Physiological 
Apparatus of every descrip- 
tion. 

Sole Makers of Callendar & 
Griffiths’ Pyrometers for the 
Measurement of Tempera- 
tures. 

Seismographs and Earth 
Tremor Apparatus. 


Illustrated Catalogue of 
Apparatus sent Post Free on 
receipt of 1s. 6d. 


Address all communications: 
‘‘Instrument Company, Ltd., Cambridge.” 


To SCIENTISTS and LANTERNISTS, &c. 


THE ART OF PROJECTION, AND COMPLETE 
MAGIC LANTERN MANUAL, by an Expert. Over 100 fine Illus- 
trations, with Priceless wrinkles in all Branches of Optical Projection. 
Never before Published. ow to choose, what to avoid, and how to 
use Oil, Limelight, Dissolving, Electric, Opaque, Microscopic, and 
Polarising ‘Lanterns, Slide Making and Painting. Enlarging, Register- 
ing, &c., &c. Prof. MALDEN says :—‘‘A thoreughly practical work, 
and should be studied by the experienced operator and amateur alike.” 
A complete vade mecum of Optical Lantern Manipulations. Price, 
bound in Cloth, 3s. 6¢.; Postage, 5¢. Worth its weight in gold. Send 
for Opinions of the Scientific Press to Mr. HUGHES, Brewster House, 
Mortimer Road, — North London. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL 
LANTERN, used by late W. Lant Carpenter, Esq., Prof. FORBES, &e. 
Miniature Triple Lantern constructed for B. j. MALDEN, me 4 reat 

or 


success. New Oxyhydrogen Microscope. Science Lanterns lass 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr. H. 


GRaTTAN GuINNEsS, Madame ApELINA Patti, &c. Patent Pamphengos 
Science Lanterns. The Universal Lantern 4- -inch Condensors, 4-wick Lamp, 
Portrait Combination front Lenses, €1 5s. 6¢., marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
ravings, 6d.; Postage, 3d. List of 300 Lecture Sets, Science Subjects, 
iews, &c., 6d. ; Postage, 2@. Pamphlets Free.—W. C. HUGHES, 
SPECIALIST. Brewster House, 82 Mortimer Road, Kingsland, N. 
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‘NEW BOOKS IN SCIENCE. 


1. A Manual of Physiology. 
> Prof. G. NEIL STEWART, M.A., M D., D.Se. (University Seris 
Manuals). 300 Engravings and 5 Coloured Plates. Price 155. 


2. A Manual of Physics. 

Second Edition, Re-written for Elementary and Advanced Studens 
By WM. PEDDIE, D.Sc., F.R.S.E., Assist. Prof. of Physic 
University of Edinburgh (University Series) Price 7s. 6d. 

3. Text-book “ Veterinary Physiology. 
By Veterinary-Capt. SMITH, F.R.C.V.S., F.1.C.. Examiner 
Physiology R.C.V.S. anal Edition, Illustrated. Price 155. 

4. The Analysis of Food and Drugs. 

For Practical Laboratory Work. By T. H. PEARMAIN and Cp 


MOOR, M.A, F.C.S. The only moderately-priced work ext: 
Price 3s. 6d. 
London: BAILLIERE, TINDALL, & COX, King William Stree, 


Strand. 


Just Published.—Notes on the 


NEBULAR THEORY, 
By W. F. STANLEY, F.R.AS., F.GS, & 


“The whole volume is worthy of study by those who take a scientii 
interest in the great problems of the universe.”—Atheneum, October é 
1895 

a ‘Unquestionably all future discussions of the subject must on 
of the views and reasonings here placed before us."—TZhe Observaim, 
November 1895. 


260 pp. Imp. 8vo, with Plates and Cuts. Price Nine Shillings. 
KEGAN PAUL, TRENCN, TRUBNER, & CO., Lrp 


Just P Published. With 28 Portraits and Tustrations. Ova, 21s. 


THE INTELLECTUAL RIS 


IN ELECTRICITY: 
A HISTORY. 
By PARK BENJAMIN, Ph.D., LL.B. 


Member of the American Institute of Electrical Engineers, 7 
Member of the Society of Naval Architects and Marine Engineers, & 


: London : LONGMANS, GREEN, & CO. 
In Crown | 8vo, Cloth. Fully Illustrated. the pres 


THE SKULL OF THE DO 


A MANUAL FOR STUDENTS. 
WITH A GLOSSARY OF OSTEOLOGICAL TERMS. 
By WALTER E. COLLINGE, F.Z.S., Assistant Lecturer and Dems 
strator in Zoology and Comparative Anatomy, Mason College, Birmingi# 
PRICE 5s. NET. 


DULAU & CO., 37 Sono Square. 
CORNISH BROTHERS, 37 New STREET. 


Lonpon : 
BIRMINGHAM: 


THE TOTAL ECLIPSE OF THE SU! 
AUGUST og, 1806. 


The ORIENT STEAM NAVIGATION COMPANY, Ltd., propo? 
send one of their Steamships of - 4000 tons gross register and yoo Bi! 
to Vadsé in the Varanger Fiord, Lapland (about 30° E. Long.), t 
observation to be made of the above Clipse. 

Itinerary :—Leave London July 24, vistt Bergen, Gudvangen (for R 
Valley), Naes, Beian ; arrive Vadsé August 3; leave Vadsé roth ; cal 
Trondhjem, and arrive London August 18. 

Passage money, 35 Guineas. 


Preliminary Deposit on Booking, £5. Early application is desirable. 


F. GREEN & CO. Head Office. 
Managers: Fenchurch 
ANDERSON, ANDERSON, & CO.) London. 


For further Particulars apply to the latter Firm, 5 Fenchurch Ave 
E.C., or to the West-End Branch Office, 16 Cockspur Street, S. a 


-PHCENIX FIRE 
19 LOMBARD ST., E.C., and 57 CHARING CROSS, S. 
ESTABLISHED 1782. 
MODERATE RATES. ABSOLUTE SECURITY 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SecreTaries—W. C. MACDONALD and F. B. MACDONALD. 


LOSSES PAID OVER £20,000,000. 
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DIARY OF SOCIETIES. 
LONDON. 


THURSDAY, DeEcEMBER 109. 


Lonpon INSTITUTION, at 5.—Present Position of British Protectorates in 
East Africa : Donald Mackenzie. 


LinNEAN Society, at 8.—A Revision of the Genus Vanilla: R. A. Rolfe. 


—On the Cephalopoda collected during the Voyage of H.M.S. /uvesti- r 


gator: E. S. Goodrick. 
Numismatic Society, at 7. 


Cuemicat Society, at 8.—Discussion on the Constitution of Terpenes and 
Camphor Derivatives of Dimethylaniline : Miss Evans. 


FRIDAY, DECEMBER 20. 
QueketT MICROSCOPICAL Cuvs, at 8. 
SUNDAY, DECEMBER 22. 
Sunvay Lecture Society, at 4.—The Anatomy of Flame: Prof. A. 
Smithells. 
FRIDAY, DECEMBER 27. 
Lonvon INsTITUTION, at 4.—Three Great Chemists and their Work— 
Priestly, Lavoisier, and Davy (Lecture 1): Prof. Vivian Lewes. 
SATURDAY, DeceMBeER 28. 
Roya InstiTuTION, at 3.—Sound, Hearing, and Speech: Prof. J. G. 
McKendrick, F.R.S. 


Mathematical Instrument Manufacturer to H. M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every description 
Of the Highest Quality and Finish, at most Moderate Prices. 
Illustrated Price List Post Free. 

W. F.S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only GoLp 
Mepat in the International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition. 1886. 

Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


The MINERAL and BOOK BUSINESS of 
DR. A. E. FOOTE 


Will be carried on as heretofore, under the management of WARREN M. 


OOTE. 
AUGUSTA M. FOOTE, 
WARREN M. FOOTE. 
(Executors for A. E. Foote, deceased.) 
1226 North Forty-first Street, 
Philadelphia, Pa., U.S.A. 
October 22, 1895. 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinospherium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 


THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, ophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. 


THE DIRECTOR. 


INDUCTION COILS, giving from 2 in. to 1 5 in. Sparks for the WonDERFUL 


xperiments of TEs.a. 


TESLA’S APPARATUS (Patent). 


SPECTRUM TUBES of the New Gases Hetium and Arcon. 
VACUUM TUBES. Large Assortment. 

WIMSHURST MACHINES of Improved Construction and Best Make. 
WIMSHURST MACHINES, ordinary, from 41 155. 

AERIAL GRAPHOSCOPES. Bruce’s Patent. 


Illustrated Catalogue, Parts 1 and 2, Sixpence each. 
56 CHARING CROSS ROAD, LONDON, W.C. 


NOT. ICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


communications to the Editor. 


SUBSCRIPTIONS TO “NATURE.” 


‘oe 
nee 014 6 

To ALL PLAcEs ABROAD :— 


CHARGES FOR ADVERTISEMENTS. 


Zs. 
Three Linesin Column ....... o 2 6 
One Eighth Page, or Quarter Column . 0 18 6 
Quarter Page, or Half a Column ... 115 
Half a Page, ora Column ...... 3 5 0 
Whole Page ..... 660 


Money Orders payable to MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 


895 

ity Seis 

f Physic ite 

xaminer 

le 

and C.¢ | 

ork extay “ 

&e. | 

October 

), 218. 

ARV EY & PEAK. 

_ (BY APPOINTMENT TO THE ROYAL INSTITUTION OF GREAT BRITAIN.) ‘ 

and 

Birmingi 

E \ 

\ 

ropes 

3000 H? 

to 

(for Rom 

oth ; 

d Offices, 

rch 

ondon. 

rch Aves 

CE, | 

ISS, S. | 
| 

URITY 

IED. | 


liv NA 19) 1895, 


MESSRS. MACMILLAN & Co. "S BOOKS 


OR 
STUDENTS OF EVOLUTION. 
COLUMBIA UNIVERSITY BIOLOGICAL SERIES. By A. R. WALLACE, F.R.S. 
EDITED BY NATURAL SELECTION AND 
HENRY FAIRFIELD OSBORN, | TROPICAL NATURE. Essays on Descriptive and 


Da Costa Professor of Biology in Columbia College. Theoretical Biology. Extra Crown 8vo. 6s. 


I. AMPHIOXUS AND THE ANCES. ISLAND LIFE; or the Phenomena and 
: Causes of Insular Faunas and Floras. Including a Revision 
TRY OF THE VERTEBRATES. By ARTHUR | 

WILLEY, B.Sc., Tutor in Biology, Columbia College ; ond Attempted 
Balfour Student of the University of Cambridge. With a With and Mage, Second Seiten. 


Preface by HENRY FAIRFIELD OsBoRN. 8vo. Ios. 6d. Extra Crown Svo. 6s. 


net. THE GEOGRAPHICAL DISTRIBU- 
Il. FROM THE GREEKS TO DAR- TION OF ANIMALS; with a Study of the Relations of 


Living and Extinct Faunas as Elucidating the Past Changes 
WIN. An Outline of the Development of the Evolution of the Earth’s Surface. With Maps and Illustrations. In 
Ideaw By HENRY FAIRFIELD OSBORN, Sc.D., Two Vols. Medium 8vo. 42s. 


Da Costa Professor of Biology in Columbia College, Curator , 
in the American Museum of Natural History. 8vo. 9s. By T. H. HUXLEY, F.R.S. 


net. METHOD AND RESULTS. Globe 


Il. I 8vo. 55. 


By BASHFORD DEAN, Ph.D., Instructor in Biology, ’ . 
Columbia College, New York City. MAN’S PLACE IN NATURE ’ and 


8vo. 


[Jmmediately. other Anthropological Essays. Globe 8vo. 55. 
IV. THE CELLIN DEVELOPMENT CHARLES DARWIN. Memoria} 
> > | Notices reprinted from By THOMAS H. 
AND INHERITANCE. By EDMUND B. WILSON, HUXLEY, F.R.S.; G. J. ROMANES, F.RS.; Sir 


ARCHIBALD GEIKIE, F.R.S.; and W. T. DYER, 
F.R.S. Crown 8vo. 2s. 6d. [Nature Series. 
SOCIAL EVOLUTION. By Benjamin’ THE SCIENTIFIC EVIDENCES 
KIDD. New and Cheaper Edition, Revised, with a New OF ORGANIC EVOLUTION. By GEORGE J. 
Preface. Sixteenth Thousand. Cr. 8vo. 5s. net. ROMANES, M.A., LL.D., F.R.S. Crown 8vo. 2s. 6d. 
THE EVOLUTION OF INDUSTRY papoagdiarstyn 
By HENRY DYER, C.E., M.A., D.Sc. 8vo. 10s.net. ARE THE EFFECTS OF USE 
’ AND DISUSE INHERITED? An Examination of the 
EVOLUTION AND MAN’S PLACE View held by Spencer and Darwin. By WM. P. BALL. 


IN NATURE. By HENRY CALDERWOOD, LL.D., | Crown 8vo. 35. 6d. [Nature Series. 


Professor of Moral Philosophy, University of Edinburgh. EXPERIMENTAL EVOLUTION 

Crown 8vo. 7s. 6d. 
Lectures delivered in the ‘* Summer School of Science and 

THE RELATIONS OF MIND AND. Art,” in Edinburgh, August 1891. By HENRY DE 


BRAIN. By Prof. H. CALDERWOOD, LL.D. | VARIGNY, D.Sc., Assistant in the Museum d’Histoire 
Third Edition. 8vo. 8s. — Member of the Société de Biologie. Crown 


8vo. [Nature Series. 
MATERIALS FOR THE STUDY r 
OF VARIATION. Treated with Especial Regard to THE CO LO U RS OF F LOWE RS as 


i inuity i igi : Illustrated in the British Flora. By GRANT ALLEN. 
Discontinuity in the Origin of Species. By WILLIAM Tit ; : y 
BATESON, M.A., F.R.S., Fellow of St. John’s College, With Illustrations. Crown 8vo, 35. 6d. oe 
Cambridge. 8vo. 21s. net. [Nature Series. 


A THEORY OF DEVELOPMENT 
AND HEREDITY. By HENRY B. ORR, Ph.D., Pro- FLOWERS, F RUITS, AND LEAVES. 


fessor at the Tulane University of Louisiana. Crown 8vo. Crown Svo. 49. 6a. Series. 


6s. net. ON BRITISH WILD FLOWERS, 
ORGA NIC EVOLUTION A S THE considered in Relation to Insects. Iliustrated. Crown 


RESULT OF THE INHERITANCE OF ACQUIRED 
CHARACTERS ACCORDING TO THE LAWs oF | THE ORIGIN AND METAMOR- 
ORGANIC GROWTH. By Dr. G. H. THEODOR PHOSES OF INSECTS. With Illustrations. Crown 
EIMER, Professor of Zoology and Comparative Anatomy 8vo. 35. 6d. [Nature Series. 
in Tiibingen. Translated by J. T. CUNNINGHAM, By PROF. JOHN FISKE. 
M.A., F.R.S.E., late Fellow of University College, | OUTLINES OF COSMIC PHILO- 
Oxford. Svo. 12s. SOPHY, based on the Doctrine of Evolution. With 
By A. R. WALLACE, F.R.S. Criticisms on the Positive Philosophy. Two Vols. 8vo. 
DARWINISM: an Exposition of the a ; 
T? 
Theory of Natural Selection, with Some of its Applications. MAN’S DESTINY VIEWED IN 
With Maps and Illustrations. Extra Crown 8vo. 9s. \ THE LIGHT OF HIS ORIGIN. Crown 8vo. 35. 64. 


MACMILLAN AND CO., LONDON. 


Pa.D., [.H.U. preparation. 
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MESSRS. MACMILLAN & CO.'S BOOKS 
STUDENTS OF CHEMISTRY. 


ANALYTICAL CHEMISTRY. By | 
A. MENSCHUTKIN. Translated from the third German 
Edition, under the supervision of the Author, by JAMES 
LOCKE. Medium 8vo, 17s. net. 


| 


ESSAYS in HISTORICAL CHE-. 
MISTRY. By T. E. THORPE, F.R.S. Crown 8vo, 
8s. 6d. net. 


HISTORY of CHEMISTRY from the 


EARLIEST TIMES to the PRESENT DAY. By 
ERNST VON MEYER, ved Translated by GEORGE 
McGowan, Ph.D. 8vo, 1 


THEORETICAL CHEMISTRY from 
the STANDPOINT OF AVOGADRO’S RULE AND 
THERMO-DYNAMICS. By Prof. NERNST. Trans- 
lated by Prof. CHARLES SKEELE PALMER, of the 
: University of Colorado. With Twenty-six Woodcuts and 
Two Appendices. 8vo, 15s. net. 


EXPERI M ENTAL PROOFS of CHE- 


MICAL THEORY for BEGINNERS. By WILLIAM 
RAMSAY, Ph.D., F.R.S. Second Edition. Pot 8vo, 


2s. 6d. 
CHEMICAL THEORY FOR BE-. 


GINNERS. By LEONARD DOBBIN, Ph.D., and 
JAMES WALKER, Ph.D., D.Sc. Pot 8vo, 2s. 


OUTLINES of GENERAL CHE- 


MISTRY. By Prof. WILHELM OSTWALD. Trans- 
lated by J. WALKER, D.Sc., Ph.D. 8vo, Ios. net. 


The SCIENTIFIC FOUNDATIONS 
OF ANALYTICAL CHEMISTRY TREATED IN 
AN ELEMENTARY MANNER. By WILHELM 
OSTWALD, Ph.D. Translated by GEORGE 
MacGOWAN, Ph.D. Crown 8vo, 5s, net. 

MANUAL of PHYSICO- CHEMICAL 
MEASUREMENTS. By Prof. W. OSTWALD. Trans- 
lated by JAMES WALKER, D.Sc., Ph.D. Illustrated. 
8vo, 7s. net. 

A TREATISE on CHEMISTRY. By 
Sir H. E. ROSCOE, F.R.S., and the late C. SCHOR- 
LEMMER, F.R.S. Vol. I. The Non-Metallic Ele- 
ments. New Edition. Completely revised by Sir H. E. 
Roscok, assisted by Drs. H. G. COLMAN and A. HARDEN. 


With 374 Illustrations and a Portrait of Dalton engraved | 
Vol. II. Part I. Metals, 18s. | 


by C. H. JEENS. 8vo. 215. 
Vol. II. Part II. Metals, 18s. Vol. III. Organic Che- 
mistry. Parts I., IL., 
III. and V., 18s. each. 


LESSONS in ELEMENTARY CHE- | 


MISTRY, INORGANIC and ORGANIC. By Sir 
H. E. ROSCOE, F.R. — Sixth Edition, thoroughly 
revised. Fcap. 8vo, 45 


INORGANIC CHEMISTRY for BE- 


GINNERS. By Sir HENRY E. ROSCOE, be: R.S. 
Assisted by JosepH Lunt, B.Sc. Globe 8vo, 2s. 


IV., and VI., 21s. each. Parts 


The RISE and DEVELOPMENT of. 


ORGANIC CHEMISTRY. By CARL SCHOR- 
LEMMER, LL.D., F.R.S. Revised Edition. Edited by 
ARTHUR SMITHELLS, B.Sc. Crown 8vo, 5s. net. 


A TEXT-BOOK of INORGANIC 


CHEMISTRY. By Prof. IRA REMSEN. 8vo, 16s. 


| 


INORGANIC CHEMISTRY. By the’ 


same. Crown 8vo, 6s. 6d. 


ORGANIC CHEMISTRY. 


same. Crown 8vo, 6s. 6d. 


MACMILLAN AND CO., LONDON. 


By the. 


The ELEMENTS of CHEMISTRY. 


By the same. New Edition. Fcap. 8vo, 2s. 6d. 


PRACTICAL INORGANIC CHE- 
MISTRY. By FRANCISJONES, F.R.S.E.  Feap. 8vo, 
2s. 6d. QUESTIONS ON SAME. 35. 

PRACTICAL ORGANIC CHEMIS- 
TRY. By J. B. COHEN, Ph.D. Fcap. 8vo, 2s. 6d. 


LESSONS IN ORGANIC CHEMIS- 


TRY. Part I., Elementary. By G. S. TURPIN, M.A., 
D.Sc., Principal of the Technical School, Huddersfield. 


2s. 6d. 

A LABORATORY MANUAL OF 
ORGANIC CHEMISTRY : a Compendium of Laboratory 
Methods for the use of Chemists, Physicians, and Pharma- 
cists). By Dr. LASSAR-COHN. Translated from the 
second German Edition by ALEXANDER SMITH, 
B.Sc., Ph.D. Crown 8vo, 8s. 6d. 


A MANUAL OF MICROCHEMI- 


CAL ANALYSIS. By Prof. H. BEHRENS. With an 
Introductory Chapter by Prof. J. W. Jupp, F.R.S. 6s. 


A SERIES of CHEMICAL PROB- 
LEMS, WITH KEY. By T. E. THORPE, F.R.S. 
New Edition. Revised by W. TATE. Fcap. 8vo, 2s. 


CHEMICAL ARITHMETIC. With 
1200 Problems. By S. LUPTON, M.A. 2nd Edition, 
revised. Fcap. 8vo, 4s. 6d. 

The ELEMENTS of THERMAL 


CHEMISTRY. By M. M. PATTISON MUIR, M.A., 
F.R.S.E., assisted by D. M. WILSON. With a Plate. 8vo, 


6d. 

A TEXT-BOOK of the PHYSIOLOGI.- 
CAL CHEMISTRY of the ANIMAL BODY, including 
an Account of the Chemical Changes occurring in Disease. 
By ARTHUR GAMGEE, M.D., F.R.S. In two vols. 
8vo. 18s. each vol. 

The CHEMICAL BASIS of the ANI- 
MAL BODY. An appendix to Foster’s ‘* Text-Book of 
Physiology.” Fifth Edition. By A. SHERIDAN LEA, 
M.A., D.Sc., F.R.S. S8vo, 75. 6d. 

CHEMICAL ANALYSIS OF OILS, 
FATS, AND WAXES, AND OF THE COMMERCIAL 
PRODUCTS DERIVED THEREFROM. From the 
German of Prof. Dr. R. BENEDIKT. Revised and enlarged 
by Dr. J. LEWKOWITSCH, F.I.C., F.C.S., late Technical 
Manager at the Whitehall Soap Works, Leeds ; Consulting 
Chemist and Chemical Engineer. 8vo, 21s. net. 


SYSTEMATIC SURVEY OF THE 
ORGANIC COLOURING MATTERS. By Drs. G. 
SCHULTZ and P. JULIUS. Translated and Edited, 
with extensive additions, by ARTHUR G. GREEN‘ 
F.LC., F.C.S. Imperial 8vo, 215. net. 


BLOWPIPE ANALYSIS. By J. Lan- 
DAUER. Authorised Translation by J. TAyLor, of 


Owens College, Manchester. and thoroughly 
vised Edition. Globe 8vo, 4s 


METHODS of GAS “ANALYSIS. By 
Dr. WALTHER EEE. Translated by Dr. L. M. 


THE CHEMISTRY OF PHOTO- 


| 


¥ 
f 
> 
} 
‘ 
d 
e 
n 
I 
le 
n 
| 
n 
de 


lvi NATURE [DECEMBER 19, 1895 


CROSSLEVYV’S OIL ENGINES. 


PORTABLE OIL ENGINES. Suitable for all classes 
ECONOMICAL, of Agricultural 
POWERFUL, Work. 
EFFICIENT. 


REFERENCES, dc., ON 
APPLICATION. 


Cost of Working: 
HALF-PENNY per Horse 
Power per Hour. 


CROSSLEY BROS., Ltp.. OPENSHAW, MANCHESTER. 


NEW AND INTERESTING MICROSCOPIC OBJECTS, 


4£s.d. 
Internal Organs and Alimentary System of Male Blow-Fly... Blight of Grape Vine—Phylloxera—Winged .. 030 
” ” of haaaane and oman Drone- Red Spider of Hop—Tetranychus telarius o16 
Fly Each o 3 6 Parasite of Flying Fox (Ceylon) .. 3 6 
Section of Eye of Snail... o 2 © Lilac Moth, opaque, veryebrilliant o1 6 
Hair of Peccary, Long. and Trans. Sections, “mounted separately Spores of Fern in Yorkshire Coal ae o 1: 6 
onone Slide... 2 Section through entire Hand of Foetus, very perfect 36 
Section of Tentacles and Arms of ‘Octopus 19 Footof o 3 6 
Set of 24 Botanical Slides, specially arranged for the use of Students z 40. Ova of ’Bilharzia om oo O19 
Set A for Students for the of Group of about 150 Diatoms from. Bori, ‘Hungary, very perfect © 6 6 
ublic Health ... ims 


Any of the above Objects fsneted ie: return on receipt of remittance for price. CLassiFiep List, representing a Stock of 40,000 First-class Objects, 
sent Post free on application. 


MICROSCOPES AND APPARATUS. 

WATSON & SONS’ “GRAND MODEL” VAN HEURCK MICROSCOPE. Has completely rotating stage : the mechanical movements of stage are 
controlled by two milled heads working on one centre ; when set horizontally, the height to the centre of the eyepiece is 16 inches, the normal reading 
distance. The tripod foot, which is very massive, has a spread of 10 inches in each direction. Full particulars forwarded on application. 

WATSON & SONS’ NEW CENTREING UNDERFITTING can be applied to almost any make of Student’s Microscope. It enables the Sub-stage 
Condenser to be centred precisely with the Objective. Particulars on application. 

Full Lilustrated Catalogue of Microscopes and Apparatus sent Post free on application to 
A & So OPrricians TO H.M. GovERNMENT. 


Soh London Address : 313 HIGH HOLBORN, LONDON, W.C., and 78 Seensten Street, cities Australia. 


KING MENDHAM & CO. 


MANUFACTURERS OF 


WIMSHURST MACHINES. 


No. 502, with 12 in. Plates, a 15 | No. 504, with 17 in. Plates, £4 10 
” 593, ” 15 in. ” 15 ” 595, » 20 in. ” 5 10 


ELE CTRICAL A PPARATUS 


For Lecture, Experimental, and other Purposes. 


Write for Large New Catalogue (1st Section, ‘‘ EXPERIMENTAL”’), 
Sixth Edition, 100 pp., 620 Illustrations, Post Free, 8d. 


WESTERN ELECTRICAL WORKS, BRISTOL. 


ESTABLISHED is76c. 


“OPTIMUS” MAGIC LANTERNS ror DRAWING ROOM LECTURE HALL. 


Limelight may be adapted without alteration at an extra cost of 16s. k and 
Each Magic Lantern is efficient for Exhibitions. The Lens gives crisp definition, being a superior Achromatic Photographic Combination with rac 
pinion. It is fitted to a telescopic lengthening tube, so gaining increased focal accommodation. The Condenser is composed of two plano-convex lenses 
4 inches diameter. The refulgent lamp has 3 wicks, yielding a ney illuminated picture. Each is complete in Box. 


LANTERN 
PHOTOS. 


Plain, 
Coloured, 1/6. 


All Accessories at 
reasonable prices. 


Russian Iron Body, toes | Brass CAT ALOG UE 
Brass Sliding Tubes. Sliding Tubes POST FREE. 


Students LANTERN 
(to take demonstrat- 
ing tank) with 
Brass Sliding Tubes. 


PERKEN, SON & RAYMENT, LONDON. 


Mahogany Body, 
Brass Stage and 3 


Japanned 
tal Body. draw Sliding Tubes- 


Printed by Ki by KICHARD CLAY AND Sons, ‘Limitep, at7 ‘and 8 Bread Street Hill, ‘Queen Victoria Street, i in the City of London, and ee by 
MACMILLAN AND Co., at 29 Bedford Street, London, W.C., and 66 Fifth Avenue,.New York.—THURSDAY, December 19, 1895 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoRDSWORTH. 


No. 1365, VOL. 53.] 


THURSDAY, DECEMBER 26, 1895. 


[PRICE SIXPENCE 


Registered as a Newspaper at the General Post Office.] 


[All Rights are Reserved. 


NEW LANTERN SLIDES: 


(JUST PUBLISHED). 


No. of Slides. 


Human Physiology. By Dr. J. Gay ma ove on 165 
Volcanoes. By Prof. H. JouNSTONE- a: AVI Is, Professor 

of Vulcanology at Naples... ose 63 
Hops and Hop Culture ... 51 
Allotments—Garden Produce ... 4° 
Potato Cultivation we oe ose as 50 
Zoological Gardens coe ose one 104 
British Birds. By G. E. Lopce 107 
Bird Notes. By G. E. Lopce = + on 15 
Birds and their Nests. Direct Photos. By R. B. Lopce 30 
History of Old London, 1066 to 1785 ove wis one one 167 
Battles of the British R. Caton-WoopviL_e 38 
Greece oe eee ove one 50 
West Africa eve 22 
The Bible, its Origin, Growth, ‘and Descent. pe wi 82 
Facsimiles of Old MSS. ove one ane 25 


“L Ist RE 
These are published only by 
TON & CO. 
Lantern and Slide Makers to the Government, 
3 FLEET STREET, LONDON. 


Complete Catalogue of Lanterns and many Thousands of Slides, Post 


Free, 6 Stamps. 


THE CLASS PLATES ARE w/THOUT BRASS SECTORS. 


The Spark is much 
improved in length and power. 


a new pattern, the reversing 

of the current is prevented, 

and the Machine, which has 

been simplified and reduced in 

price, is the Best and Cheapest 
in the Market. 


A.—College Form, with 
16-inch Plates, £5. 


8 —Iron Frame Form, with 16-inch Plates, £3 10s. 


N.B.—This Instrument, as shown by the above illustration, is the 


e- neatest, and most powerful ever offered at the price. 


C.—Sehool Form, with 16-inch Plates, £2 10s. 


JOHN J. GRIFFIN & SONS, 
*2 GARRICK STREET, COVENT GARDEN, W.C. 


By using discharging balls of | 


NALDER BROS. & CO. 


 CARHART CLARK 


STANDARD CELL. 


£2 10s. 
£1 15s. 


Double Pattern, as illustrated 
Single Pattern 


NEW CATALOGUE, POST FREE, ON 
APPLICATION. 


NALDER BROS. & CO. 
16 RED LION STREET, 
CLERKENWELL, LONDON, E.C. 


Telephone No. 6770. 
Telegraphic Address, ‘‘ SecoHM, LONDON.” 


NEW YEAR’S GIFTS 


New Pattern Wimshurst Machines TRAVELLERS SCIENTIFIC to 


Aneroid Barometer with Altitude Scale, Compass with Patent Dial and 
Thermometer for Air Temperatures (or a Clinical Thermometer may be 
substituted). 
PRICE £4 10s. to £7 10s. 
“Special” Illustrated Price List of Instruments for 
Presents oon by Post to all parts of the World 


NEGRETTI & ZAM BRA, 
SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN 
38 HOLBORN VIADUCT, E.C. 
Branches—45 CORNHILL, and 122 REGENT STREET. 


Telephone No 6583. Telegrawhic Address: “ Negretti, London.” 
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CHRISTMAS LECTURES. 


ROYAL INSTITUTION OF 
BRITAIN, 


ALBEMARLE STREET, PICCADILLY, W. 


Prof. Joun Gray McKenprick, M.D., LL.D., F.R.S., will, on Satur- 
day next (December 28), at 3 o'clock, begin a Course of Six Lectures(adapted 
to a Juvenile Auditory)on ‘‘ Sound, Hearing, and Speech” (Experimentally 
Illustrated). Subscription (for Non-Members) to this Course, One Guinea 
(Children under 16, Half-a-Guinea); to all the Courses in the Season, Two 
Guineas. : 


GREAT 


UNIVERSITY OF LONDON. 


The REGISTRARSHIP of this University will shortly become Vacant 
by the retirement of the present Registrar. 

Candidates for the Appointment are requested to send in their applications 
not later than January 25, 1896. 

The Salary of the Office commences at £800, and rises by annual incre- 
ments to £1000 per annum. 

The newly-appointed Registrar will be expected to enter upon his duties 
on May 1, 1896. 

Information as to the duties of the Office, and all further particulars, may 
be obtained on application to the undersigned. 

ARTHUR MILMAN, M.A,, LL.D., Registrar. 
University of London, Burlington Gardens, W., : 
December 23, 1895. 


UNIVERSITY COLLEGE, LONDON. 


A Course of Ten Lectures and Demonstrations on FOSSIL BOTANY, 
by Dr. D. H. SCOTT, F.R.S., will commence on Monday, January 13, at 
2o'clockp.m, Fee for the Course, £2 2s. 


J. M. HORSBURGH, M.A., Secretary. 


_LLANDUDNO COUNTY (DUAL) 
SCHOOL. 


WANTED, a HEADMASTER fo 
mence end of January next. 
Salary estimated at £250. 


the above School, duties to com- 


Age not to exceed 40. Applicants must be 


Graduates and have had previous experience in teaching. Curriculum 
mainly of modern type. 
A house with accommodation for boarders is available; terms and 


particulars relating thereto can be obtained from Mr. Joun Owen, Avallon, 
Llandudno, Clerk to the Local Governors. 
_Applications and Testimonials (go printed copies of each) by January 4, 
1590. 
Canvassing strictly prohibited. 
Candidates applying can have further particulars. 

J. H. BODVEL ROBERTS, 
Clerk to the County Governing Body. 
Carnarvon, December 1895. 


OWENS COLLEGE, MANCHESTER, 
A JUNIOR DEMONSTRATORSHIP in PHYSIOLOGY and HIS- 


TOLOGY is Vacant. Annual Salary £100. Duties to commence on 
January 7 next. 

Applications, with testimonials, or references. should be sent, on or before 
January 4 next, to the ReGisrrar, who will furnish further information. 


SYDNEY CHAFFERS, Registrar. 


THE ELECTRICAL 
GENERAL ENGINEERING COLLEGE, 


AND 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 
EARL’S COURT, S.W. 

Principac—G. W. pe TUNZELMANN, B.Sc., M.LE E. 

CAPITO, M.I.E.E., M.I.M E. 

Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 

with Machine Tools, Pattern Shop, &c. 


The College provides a Training for Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students in Mathematics, Physics, Chem- 
istry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper's Hill and the Central Institution. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


'mplements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


ECLIPSE of the SUN, AUGUST 9, 1896. 
Visible from Vaps6 (Varanger Fjord, Norway). 


Messrs. HENRY GAZE & SONS, Limited, 


have pleasure in announcing their arrangement to despatch the N 
King Steamship Company’s splendid Ocean Yacht, = 


*“ NORSE KING,” 3211 tons, 


for Special Cruise from London, July 25, 1896. The Official party of 
the Royal Society and Royal Astronomical Society will accompany the 
Steamer, and Sir Rosert BAtt has kindly consented to deliver Three 
Lectures during the Cruise. Handsome Illustrated Programme, with 
Map of Route, Itinerary, and Plan of Steamer, of 


HENRY GAZE & SONS, Limited, 142 Strand, London, 
and all Branches. 


NATURAL SCIENCE. 


PRICE ONE SHILLING NET. 
In America, Thirty Cents. 
The JANUARY Number, which begins Vol. VIII., contains : 

NOTES on our Bengawan Fossil Ancestor—Dr. Donaldson Smith, 

Journey—Nomenglature : a True Word in Jest—Glacial Geology j 

the North of England—A Fresh-water Station in Norfolk—Biology is 

the Channel Islands—Zoology in Japan—The Cell-Theory—Dipter- 

carps, Bibliography of Zoology. 

I1.—The Great Avalanche on the Gemmi Pass (with two Plates), By 

Howard V. Knox. 

II.—-The Endeavour after Well-being. By J. Arthur Thomson, F.R.S.E 

I1Il.—The Constantinople Earthquake of July 10, 1804. By Charles 
Davison, M.A., F.G.S.  (Illustrated.) 

1V.—Recent Work on Seaweeds. By A. Lorrain Smith. 

V.—The Perth Museum of Natural History. By Alex. M. Rodger. 

(Illustrated.) 

REVIEWS of thirteen recent books on Birds; Holt’s “‘ Grimsby Traw 
Fishery,” by W. A. H.; Pilsbry’s ‘‘ Mollusks of Japan” ; Harker. 
** Petrology” ; Darwin's “‘ Botany,” by A. G. T.; Muir's “ Agricul- 
ture,” and numerous other books. 

OBITUARIFS of Seebohm, Dobson, Riitimeyer, Jonsson. 

NEWS, &c. 

‘““NATURAL SCIENCE pour décembre est aussi intéressant que le 
numeros précédents, et cette excellent publication continue A rendre des 
grands services.” —Aevue Scientiqgue, December 7. 

106 scientific writers contributed to NATURAL SCIENCE for 1895. 

Subscriptions for 1896 (14s., 14M., 17fr., 1r2kr., or 3.50 dols.). for which 
each Number will be forwarded post-free on the day of publication, should 
be sent at once to 


RAIT, HENDERSON & CO., Lrp., 


ANDREW STREET, HOLBORN CIRCUS, 
LONDON, E.C. 


a3 ST. 


Just Published.—Notes on the 


NEBULAR THEORY: 
By W. F. STANLEY, F.R.A.S., F.G.S., &c. 


“The whole volume is worthy of study by those who take a scientific 
interest in the great problems of the universe.”—Atheneum, October %, 
1895. 

“Unquestionably all future discussions of the subject must take account 
of the views and reasonings here placed before us."—Zhe Observatory, 
November 1895. 

260 pp. Imp. 8vo, with Plates and Cuts. Price Nine Shillings. 


KEGAN PAUL, TRENCN, TRUBNER, & CO., Lt. 


OPTICAL & SCIENTIFIC INSTRUMENTS 


Spectrometers, Spectroscopes, Goniometers, Cathetometers, Optical 
Benches, &c., &c. Instruments for special purposes constructed to Clients 
own designs. Price List on application. 

W. WILSON (formerly Foreman at Messrs. ELLIOTT BROS.) 
56 Crogsland Road, Chalk Farm, London, N.W. 


MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 

44 Hatton Garden, London. 


Catalogues Free. 
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STEWwakRnD’s 
Semi-Automatic Electric 


ARC LAMP. 


Mechanieal 
Adjustments. 


Focus Keeping. 


Simple and 
Certain. 


Will Fit 
Ordinary 
Lanterns. 


J. 


Catalogues 


Post Free. 
Price £5 10s. Simpler Form, £4 4s. 


406 STRAND; 457 WEST STRAND; 7 GRACECHURCH ST., LONDON. 


THE 


CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
LIMITED, CARLYLE ROAD, CAMBRIDGE. 


Manufacturers of a new and 
improved form of Rocking 
Microtome for Cutting Flat 
Sections by the Ribbon 
Method. 

Particulars of the above 
will be sent on application. 


Physical and Physiological 
Apparatus of every descrip- | 
tion. 

Sole Makers of Callendar & 
Griffiths’ Pyrometers for the 
Measurement of Tempera- 
tures. 

Seismographs and Earth 
Tremor Apparatus. 


Illustrated Catalogue of | 
Apparatus sent Post Free on 
receipt of 1s. 6d. 


Address all communications: 
“Instrument Company, Ltd., Cambridge.’ 


STANLEY 


Mathematical Instrument Manufacturer to H. M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every description 


Of the Highest Quality and Finish, at most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only GoLp 
Mepat in the International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition. 1386. 

Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL | 
LANTERN, used by late W. Lant CARPENTER, or Prof. Forses, &c. | 
Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; — | 
success. New Oxyhydrogen Microscope. Science Lanterns for Class | 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr. H. 

RATTAN GUINNESS, Madame ADELINA Patti, &c. Patent Pamphengos | 
Science Lanterns. The Universal Lantern 4-inch Condensors, 4-wick Lamp, | 
Portrait Combination front Lenses, £1 5s. 6a., marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern | 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
gravings, 6d.; Postage, 3d. List of 300 Lecture Sets, Science Subjects, 
Views, &c., 6¢.; Postage, 2d. Pamphlets Free.—W. C. HUGHES, 
Srecta.ist, Brewster House, 82 Mortimer Road, Kingsland, N. 


FREDK. JACKSON & Co. 


eu (Late MOTTERSHEAD & CO.), 


14 CROSS STREET, MANCHESTER 


Goods Entrance: 10 Half-Moon Street, 


LABORATORY FURNISHERS, | 


Importers, Manufacturers, and Dealers in 


CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. ' 
Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Boitles, 


| AND EVERY LABORATORY REQUIREMENT. 


A> Illustrated Catalogue of Apparatus, with Price List 
é } of Chemicals, free on application. 


Telegraphic Address—“‘ APPARATUS, MANCHESTER.” 
Telephone Number—2038. 

LANTERN SLIDES IN ZOOLOGY AND BOTANY. 

We have now ready extensive series of beautifully executed Lantern 
Slides, specially selected and adapted for Popular Science Lectures, 
The following are a few of the Sets in stock :— 
1. Evolution. 
2. Common Objects of the Sea- 


Apparatus for estimation of sulphur in spent oxide. 


8. The Metamorphoses of Insects 


sea g. The Beginnings of Life (Pro- 
3- The Contents of the Tow-Net. tozoa, &c.). 
4. A Dredging Cruise. 10, Elementary Zoology. 
11. The Fertilisation of Flowers. 
7. The Metamorphoses of Crus- 12. The Mechanism of Plants. 
tacea. 13. The Scenery of Jersey. 
The number of Slides in each Series can be varied to suit individual 
requirements. 


Price 1/- each, with reduction for a Quantity. 


Slides 4o Order at same Price as from Stock; on Hire at 
2/- per doz. 


Perfect Workmanship Guaranteed. Full Particulars on 
application. 


JAMES HORNELL, BIOLOGICAL LABORATORY, JERSEY. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinospherium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 


THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. 


THE DIRECTOR. 


PHCENIX FIRE OFFICE, 
19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
EsTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 


Secretaries—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £20,000,000. 
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“OPTIMUS” MAGIC LANTERNS DRAWING ROOM LECTURE HALL. 


Limelight may be adapted without alteration at an extra cost of 16s. 
_ , Each Magic Lantern is efficient for Exhibitions. The Lens gives crisp definition, being a superior Achromatic Photographic Combination with rack and 
inion. It is fitted to a telescopic lengthening tube, so gaining increased focal accommodation. The Condenser is composed of two plano-convex lenses of 
4 inches diameter. The refulgent lamp has 3 wicks, yielding a brilliantly illuminated picture. Each is complete in Box. 


Student’s LANTERN 

Superior Japanned (to take demonstrat- Russian Iron Body, 

Metal Body. ing tank) with Brass Sliding Tubes. 
Brass Sliding Tubes. 


PERKEN, SON & RAYMENT, 


MICROSCOPES 


FOR SALE—A BARGAIN. 

SPLENDID BINOCULAR, by Ross, No. 1, largest size, with highest 
class objectives and accessories, cost £150; price £68 10s. 

A ditto, largest size, No. 1, cost £120; price £55 tos. ; 
= FIRST-CLASS BINOCULAR, by R. and J. Beck, cost £120; price 

55 ros. 

“Also a SWIFT'S PORTABLE MONOCULAR, cost £60; SWIFT'S 
PORTABLE BINOCULAR, cost £30 ; Smith and Beck’s MONOCULAR 
MICROSCOPE, cost £60. 

These Bargains can be had on the Hire-Purchase System. 
Apply W. °C. HUGHES, BREWSTER HOUSE, 82 MORTIMER 
ROAD, KINGSLAND, N. LONDON. 


F. H. BUTLER, M.A. ii Assoc. R. S. ‘Mises. 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 

The following can now be furnished :—Alveolina and Miliolina Limestone, 
Selsey ; Chalk-Rock, Bucks ; Triassic Conglomerate, S. Devon; Tourma- 
line-Granite and Elvan, near Ivy Bridge ; Troctolite, Hornblende-Schist, 
Gabbro, Mica-Diorite, Serpentine with unaltered Olivine and with Bastite, 
Coverack and the Lizard district ; and Kaolin Rock with Fluor, Epidiorite, 
Spotted Schist, coarse Biotite-Granite, and massive Biotite, E. Cornwall.— 
Micro. sections of many of the above ready or in preparation. Students’ 
rock-sections, a series at ts. each. Zinc, Gold, Tin, and Iron Ores for assay- 
ing. Cabinets, Specimen Trays and Boxes, and Micro-Glass of any 
escription supplied. 


JAMES R. GREGORY & CO. 


MINERALOGISTS, &c. 


HAVE NOW 


REMOVED TO 
1 KELSO PLACE, STANFORD ROAD, 


KENSINGTON, W. 

A few minutes from Natural History Museum, Science Schools, South 
Kensington, High Street, and Gloucester Road Stations. 
Specimens, Collections, Appliances, &c. Lists as usual. 
New Catalogues preparing. 


REMOVED FROM 88 CHARLOTTE STREET, FITZROY SQUARE. 


HOLLOWAY’S PILLS 


CURE 


Biliousness, Sick Headache, Indigestion 
and all Internal Complaints. 


CAN BE TAKEN BY THE MOST DELICATE. 


Holloway’s Pills and Ointment may be obtained of 
all Medicine Vendors. 


LANTERN 
PHOTOS. 


Plain, 
Coloured, 1/6. 


All Accessories at 
reasonable prices. 


CATALOGUE | Mahogany Body, 


Perforated Russian 
Iron Body, Brass 
Sliding Tubes. 


Brass Stz 
POST FREE. 


draw Sliding Tubes, 
99 HATTON CARDEN, 


& 141 OXFORD ST., LO N D 0 N ' 


THE TOTAL ECLIPSE OF THE SUN, 
AUGUST 9, 1806. 


The ORIENT STEAM NAVIGATION COMPANY, Ltd., propose to 
send one of their Steamships of about 4000 tons gross register and 3000 H.P, 
to Vadsé in the Varanger Fiord, Lapland (about 30° E. Long.), to enable 
observation to be made of the above Eclipse. 

_ Itinerary :—Leave London July 24, visit Bergen, Gudvangen (for Romsdal 
Valley), Naes, Beian; arrive Vadsé August 3; leave Vadsé roth ; call at 
Trondhjem, and arrive London August 12. 

Passage money, 35 Guineas. 


Preliminary Deposit on Booking, £5. Early application is desirable. 
F. GREEN & CO. Head Offices, 


Fenchurch Avenue, 
ANDERSON, ANDERSON, & CO.) 


London. 
For further Particulars apply to the latter Firm, 5 Fenchurch Avenue, 
E.C., or to the West-End Branch Office, 16 Cockspur Street, S.W. 


To SCIENTISTS and LANTERNISTS, é. 


THE ART OF PROJECTION, AND COMPLETE 
MAGIC LANTERN MANUAL, by an Expert. Over 100 fine IIlus- 
trations, with Priceless wrinkles in all Branches of Optical Projection. 
Never before Published. How to choose, what to avoid, and howto 
use Oil, Limelight, Dissolving, Electric, Opaque, Microscopic, and 
Polarising Lanterns, Slide Making and Painting, Enlarging, Register- 
ing, &c., &c. Prof. MALDEN says :—‘‘A thoroughly practical work, 
and should be studied by the experienced operator and amateur alike.” 
A complete vade mecum of Optical Lantern Manipulations. Price, 
bound in Cloth, 3s. 6¢.; Postage, sd. Worth its weight in gold. Send 
for Opinions of the Scientific Press to Mr. HUGHES, Brewster House, 
Mortimer Road, Kingsland, North London. 


Managers| 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c:, and to 
Illustrate the leading Text-books, in Boxes, with Trays. 


50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s. 


New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils, Post Free. 


ROCK SECTIONS for the MICROSCOPE, from 1s. 6d. each, Post Free. 
CaTALOGUES GRATIS. 


CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c., 
always in stock. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 


EPPS'S COCOAINE 


COCOA-NIB EXTRACT. 
(TEA-LIKE.) 


The choicest roasted nibs (broken-up beans) of the natural Cocoa on being 
subjected to powerful hydraulic pressure, give forth their excess of ry 
leaving for use a finely-flavoured powder—*‘Cocoaine,” a product which, 
when prepared with boiling water, has the consistence of tea, of which oo 
now, with many, beneficially taking the place. Its active principle being 
gentle nerve stimulant, supplies the needed energy without unduly exciting 
the system. 


toria Street, in the City of London, and published by 


inte R CHARD CLAY AND Sons, LimiTep, at. 7 and 8 Bread Street | Hill Queen Vic 
— ee AND Co., at 29 Bedford Sereet, London, W.C., and 66 Fifth Avenue, New York.—Tuurspav, December 26, 1895- 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoRDSWORTH. 


No. 1366, VOL. 53.] 


THURSDAY, JANUARY 2, 1896. 


[PRICE SIXPENCE. 


= 


Registered as a Newspaper at the General Post Office.] 


[All Rights are Reserved. 


VERTICAL MINIMUM THERMOMETER 


(PATENT). 
— This instrument is extremely ingenious; the 
~‘* method of setting the Index by means of a Glass 
| Ge | Plunger being very simple and efficient. The 
120- + Tube is mounted on a metal scale to make it 
no | suitable for use out-of-doors and in Conservatories. 
wid | It is London-made throughout, and has been 
4 | produced at_a low price to displace the French | 
| || metal scale Thermometers now so largely sold. 
ma i The only good form of Vertical Minimum 
» | | Thermometer. 
60-4 VERTICAL MINIMUM THERMOMETERS, as 
wai il above, 35. 6d. each. 
. be | Ditto, divided to single degrees, best finish, 
as F ig., 45. 6d. each. 


Recording Thermometers, 
Charts, £6 16s. 6d. 


NEWTON & CO. 
ScIENTIFIC INSTRUMENT MAKERS TO THE 
(QUEEN AND THE GOVERNMENT. 

3 FLEET STREET, LONDON. 


— 
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Frena Camera 


may be had FREE on 
application to 


fad., 


68 CORNHILL, 
LONDON, E.C. 


KeBeDAISHt 


with Set of | 


PARTICULARS of this | 
unique HAND-CAMERA | 


R. & J. BECK, 


BROWNING'S 


NEW FOLDING OPERA GLASS, 
“THE CECIL.” 


A powerful, portable, handy and hardy Opera Glass ; perfectly 
rigid when open for use, and most convenient for the -pocket 


when closed. Price £2 10s. Od. 
Illustrated Catalogue of Binoculars Post Free. 


JOHN BROWNING, 
OPHTHALMIC OPTICIAN, 
63 STRAND, LONDON, WC. 
NEW YEAR’S GIFTS. 
TRAVELLER'S SCIENTIFIC COMPANION. 


Aneroid Barometer with Altitude Scale, Compass with Patent Dial and 
Thermometer for Air Temperatures (or a Clinical Thermometer may be 
substituted). 

PRICE £4 10s. to £7 10s. 
“Special” Illustrated Price List_of Instruments suitable for 
Presents free by Post to all parts of the World. 


NEGRETTI & ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS TO THE (QUEEN, 
38 HOLBORN VIADUCT, E.C. 


Branches—45 CORNHILL, and 122 REGENT STREET. 
Telephone No 6583. Telegrawhic Address: ‘* Negretti, London.” 
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BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE. 
BURLINGTON HOUSE, LONDON, W. 

The NEXT ANNUAL MEETING of the ASSOCIATION will be held 
at LIVERPOOL, commencing on WEDNESDAY, SEPTEMBER 16. 
PRESIDENT-ELECT : 
Sir JOSEPH LISTER, Bart., D.C.L., LL.D., President of the Royal 
Society. 
G. GRIFFITH, Assistant General Secretary. 


UNIVERSITY COLLEGE, BRISTOL. 
FACULTY OF ARTS AND SCIENCE. 

The SECOND TERM will begin on JANUARY 16. The College sup- 
plies for persons of either sex, above the ordinary school age, the means of 
continuing their studies in Science, Languages, History, Literature, and 
Theory of Music. Laboratories are open for practical instruction in :— 

CHEMISTRY, GEOLOGY, 
PHYSICS, ZOOLOGY, 
ENGINEERING, BOTANY. 

The ENGINEERING DEPARTMENT includes Civil, Mechanical, 
Electrical, and Mining Engineering, Surveying, and Architecture; and 
special arrangements for Practical Work have been made with various 
Engineers in and near Bristol. Facilities are offered in the way of College 
Scholarships, Engineering Works’ Scholarships, and for entrance into 
professional life. 

Applications for Vacancies should be made as early as possible to the 
SECRETARY, from whom Prospectus and Particulars of Residence in Clifton 
may be obtained. | 

Medical Education is provided by the Faculty of Medicine of the 
College. 

CALENDAR, containing full information, Price 1s. (by Post 1s. 3¢.). 

JAMES RAFTER, Secretary. 
BEDFORD COLLEGE (LONDON) 
FOR WOMEN, 
8 and 9 YORK PLACE, BAKER STREET, W. 
Founded 1840. 
PrincirpaAL: Miss EMILY PENROSE. 
SESSION 1895-6. 


The LENT TERM will begin on THURSDAY, JANUARY 16. All 
inquiries as to Lectures and Residence in the College to be made of the 
PRINCIPAL. 


LUCY J. RUSSELL, Honorary Secretary. 


VICTORIA UNIVERSITY. 


THE YORKSHIRE COLLEGE, LEEDS. 


The Second Term of the Twenty-Second Session in the Department of | 


Science, Technol Sy, and Arts, begins TUESDAY, JAN UARY I4- 


The Classes prepare for University Degrees in Arts, Science, and Medicine, 


as well as for various Professions. 


Prospectuses of Day and Evening Classes may be had (post free) from the 


REGISTRAR 
Lyddon Hall 


) open for the residence of Students whose homes are at a 
distance from Lee« 


INTERMEDIATE AND TECHNICAL 

SCHOOL FOR BOYS, NEWPORT, 
MON. 

Applications are invited for the following Posts in the above School :— 
SCIENCE MASTER, ata Salary of £150 per annum. 
CLASSICAL MASTER at a Salary of £150 per annum. 

TWO JUNIOR FORM MASTERS, at a Salary of £100 per annum 


each. 


Applicants are requested to state if they have any knowledge of Music 
(Class Singing), Drawing, Shorthand, Book-keeping, or Manual Instruction. 
Applications, stating age, qualifications and experience, accompanied by 
testimonials (copies, not originals), should be in my hands not later than 
January 31, 1396. 
The School will be opened on April 29. 
T. W. PHILLIPS, Head Master. 


UNIVERSITY COLLEGE, 
NOTTINGHAM. 


DEMONSTRATOR IN ELECTRICAL ENGINEERING. 


The Committee invite applications for the above Post. Candidates must 
have a technical knowledge of Electrical Engineering, including Electric 
Testing and the Management of Dynamos, Alternators, Motors, Trans- 
formers, Arc Lamps and Secondary Cells. They should also have practical 
experience in the Design and Construction of Electrical Instruments and 
Machines. 

The Demonstrator will be expected to take charge of the Electrical 
Laboratory and Tutorial Classes in Electrical Engineering and in the 
Applications of Mathematics to Alternate Current-Work for Day and 
Evening Students. He will also assist generally in the Engineering Depart- 
ment. Salary, £150. 

Applications, which must be sent in on or before January 8, should be 


umade on Forms supplied by the SEcRETARY. 


| other Specimens of Pend Life. 


[JANUARY 2, 1896 


UNIVERSITY COLLEGE, 


NOTTINGHAM, 

_ JUNIOR DEMONSTRATOR IN PHYSICS Wanted. Commencin 

Application must be made by January 9, 1896, F shi 


WANTED, by a well-known London Firm 


of Scientific Instrument Makers, an ASSISTANT, for a responsible 
position, who must be a good Correspondent and understand the 
Chemical and Physical Apparatus Trade. A good opening for an in- 
telligent and energetic man.—Apply, giving full particulars of qualifica- 
tions and previous experience, to “‘REToRT,” NATURE Office. 


MINERALS, FOSSILS, ROCKS, — 


Both single specimens and systematically arranged Collections. - The 
correctness of the designations is warranted. On demand triad consignment; 
will be sent. Attention is drawn to my 


COLLECTION of 35 CRYSTAL-MODELS in Woop 


Size about 5 cm., containing all models sketched in the ‘ Mineralogy of 
Rutley.” 
Package and Postage... ove 020 
£170 


My different Catalogues: I. Mineralogy (Minerals, Meteorites, Mineral 
Preparations for Exhibiting Optical Phenomena, Mineralogical Apparatus 
and Utensils). II. Palwontology and General Geology (Illustrated). II: 
Gypsum Casts (Illustrated). IV. Rocks, Thin Sections of Rocks, Petro- 
graphical Apparatus and Utensils. Wl be supplied Gratis on Application. 


Dr. KRANTZ, 


Rhenish Mineral Office, Bonn on the Rhine, 
ESTABLISHED 1833. 
Represented by Messrs. HARRINGTON Bros., Cork, Ireland, 
and Oliver’s Yard, 53a, City Road, London.) 


The MINERAL and BOOK BUSINESS of 
DR. A. E. FOOTE 


Will be carried on as heretofore, ae the management of Warren M 
CONAUGUSTA M. FOOTE, 
WARREN M. FOOTE. 
(Executors for A. E. Foote, deceased.) 
1226 North Forty-first Street, 
Philadelphia, Pa., U.S.A. 
October 22, 1895. 


LIVING SPECIMENS FOR. 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinospharium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
Price 1s. per Tube, Post Free. Helix 


| pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— ; 
Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, &ce. 
For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. THE DIRECTOR. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, Goniometers, Cathetometers, 
Benches, &c., &c. Instruments for special purposes constructed to Clients 
own designs. Price List on application. 

W. WILSON (formerly Foreman at Messrs. ELLIOTT BR0s.), 
56 Crogsland Road, Chalk Farm, London, N.W. 


MANUFACTURER OF 
ELECTRICAL & PH YSICAL 
INSTRUMENTS, 

44 Hatton Garden, London. 
Catalogues Free. 
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NATURE 


COLLECTIONS OF MINERALS, To SCIENTISTS and LANTERNISTS, & &e. 


ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
Illustrate the leading Text-books, in Boxes, with Trays. 
50 Specimens, 10s. 6d.; 
New Price List of Minerals, Rocks, and Stratigraphical Sevies 
of Fossils, Post Free. 
ROCK SECTIONS for the MICROSCOPE, from rs. 6d. each, Post Free. 
CATALOGUES GRATIS. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c., 


THOMA 


78 NEWGATE STREET, LONDON, E.C. 


S 


|THE ART OF 


; 100 do., 21s.; 200 do., 42s. use Oil, Limelight, 


Polarising Lanterns, 


always in stock, 


PROJECTION, AND COMPLETE 


MAGIC LANTERN MANUAL, by an Expert. Over 100 fine Ilus- 
trations, with Priceless wrinkles in all Branches of Optical Projection. 
Never before Published. How to choose, what to avoid, and how to 


Dissolving, Electric, Opaque, Microscopic, and 
Slide Making and ‘Painting, Enlarging, Register- 


ing, &c., &c. Prof. MALDEN says :—‘‘A thoroughly practical work, 
and should be studied by the experienced operator and amateur alike.” 
A complete vade mecum of Optical Lantern Manipulations. Price, 
bound in Cloth, 3s. 6d.; Postage, sd. Worth its weight in gold. Send 
for Opinions of the Scientific Press to Mr. HUGHE S, Brewster House, 
___ Mortimer Road, Kingsland, North London. 


EDWARD JAMRACH 


F.H. BUTLER, M.A. Oxon., Assoc. R. S. Mines. 


NATURAL "HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, » Minerals, Fossils, ‘and other Objects | 


Scientific Interest. 

The following can now be furnished :—Alveolina and Miliolina Limestone, 
Selsey ; Chalk-Rock, Bucks ; Triassic Conglomerate, S. Devon ; Tourma- 
line-Granite and Ely an, near Ivy Bridge; Troctolite, Hornblende-Schist, 
Gabbro, Mica-Diorite, Serpentine with unaltered Olivine and with Bastite, 
Coverack and the Lizz urd district ; and Kaolin Rock with Fluor, Epidiorite, 
Spotted Schist, coarse Biotite-Granite, and massive Biotite, E. ‘Cornwz all — 
Micro. sections of many of the above ready or in preparation. Students’ 
rock-sections, a series at ts. each. Zinc, Gold, Tin, and Iron Ores for assay- 
ing. Cabinets, Specimen Trays and Boxes, and Micro-Glass of any 
description supplied. 


JAMES R. GREGORY & CO. 


MINERALOGISTS, &c. 


HAVE NOW 


REMOVED TO 
1KELSO PLACE, STANFORD ROAD, 


KENSINGTON, W. 


A few minutes from Natural History Museum, Science Schools, South 
Kensington, High Street, and Gloucester Road Stations. 


Specimens, Collections, Appliances, &c. Lists as usual. 
New Catalogues preparing. 


REMOVED FROM 88 CHARLOTTE STREET, FITZROY SQUARE. 


No. 502, with 12 in. Plates, £2 15 


No. 504, with 17 in. Plates, a 10 

29 593, ” 15 in. ” 3 15 ” 595, 5 10 

ELECTRICAL APPARATUS 
For Lecture, Experimental, and other Purposes. 


Write for Large New Catalogue (1st Section, 
Sixth Edition, 100 pp., 620 Illustrations, Post Free, 8d. 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


BREAKFAST—SUPPER. 


EPPS’S. 


GRATEFUL—COMFORTING. 


COCOA 


BOILING WATER OR MILK. 


HOLLOWAY’S OINTMENT 


CURES 


Gout, Rheumatism, Lumbago, Sciatica, 


Cuts, Bruises, Sprains, &c. 
INVALUABLE FOR ALL SKIN DISEASES. 
Holloway’s Ointment and Pills may be obtained of 
Medicine Vendors. 


KING MENDHAM & CO. 


MANUFACTURERS OF 


9» 20 in. 9° 


EXPERIMENTAL”’), 


WESTERN ELECTRICAL WORKS, BRISTOL. 


ESTABLISHED 1876. 


HARVEY & PEAK. 


(BY APPOINTMENT TO THE ROYAL INSTITUTION OF GREAT BRITAIN.) 


INDUCTION COILS, giving from 2 in. to 15 in. Sparks for the WonDERFUL. 


xperiments of TEsLa. 


TESLA’S APPARATUS (Patent). 


SPECTRUM TUBES of the New Gases HeEtium and Arcon. 
VACUUM TUBES. Large Assortment. 

WIMSHURST MACHINES of Improved Construction and Best Make. 
WIMSHURST MACHINES, ordinary, from £1 153. 

AERIAL GRAPHOSCOPES. Bruce's Patent. 


Illustrated Catalogue, Parts 1 and 2, Sixpence each. 


56 CHARING CROSS ROAD, LONDON, W.C. 
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THE TOTAL ECLIPSE OF THE SUN, 
AUGUST 4g, 1896, 


The ORIENT STEAM NAVIGATION COMPANY, Ltd., propose to 
send one of their Steamships of about 4000 tons gross register and 3000 
to Vadsé in the Varanger Fiord, Lapland (about 30° E. Long.), to enable 
observation to be made of the above Eclipse. 

Itinerary :—Leave London July 24, visit Bergen, Gudvangen (for Romsdal 
Valley), Naes, Beian; arrive Vadsé August 33; leave Vadsé roth ; call at 
“Trondhjem, and arrive London August 18. 

Passage money, 35 Guineas. 


Preliminary Deposit on Booking, £5. Early application is desirable. 


F. GREEN & CO. Head Offices, 
Fenchurch Avenue, 
\AN DERSON, ANDERSON, & CO. j London. 
For further Particulars apply to the latter Firm, 5 Fenchurch Avenue, 
'E. C., or to the West-End Branch Office, 16 Cockapur Street, S.W. 


SCIENCE PROGRESS 


A MONTHLY REVIEW OF CURRENT 
SCIENTIFIC INVESTIGATION. 
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Second Edition, Re-written for Elementary and Advanced Students 
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DIARY OF SOCIETIES. 


LONDON. 


THURSDAY, Jaxvary 2. 
Rovat INsTITUTION, at 3. —Sound, Hearing, and Speech; Prof. McKen- 


drick, F.R.S 
Roya. VicrorIAa HALL, at 8.30.—Ground beneath and around London; 


W. H. Shrubsole. 
FRIDAY, Jaxvary 3. 
Geo.ocists’ Assoc:ATIon, at 8.—On the Lake-Basins of Lake-Land: J. 
E. Marr, F.R.S. 
QuekeTT Microscopicat at 8. 


SATURDAY, January 4. 
Rovat InsTITUTION, at 3.—Sound, Hearing, and Speech: Prof. McKen- 


drick, F.R.S 
SUNDAY, JAanvary 5. 
Sunvay LeEcTURE SociETy, at 4.—Explosives: Prof. V. B. Lewes, 


MONDAY, Janxvary 6. 

Royat GEOGRAPHICAL Society, at 8.30.—A Journey South through 
Somaliland to Lakes Rudolf and Stefanie, and thence to Lamu by the 
Tana River : Dr. Donaldson Smith. 

Society oF CHEMICAL InpustTry, at 8.—A Technological Study of Com- 
parative Affinities in the case of certain Salts of Ammonia: Watson 
Smith.—Colour Effect of Lime Salts on Hops in Brewing: J. W. Lovi- 
bond. 

Vicroria INSTITUTE, at 4.30. 

TUESDAY, Jaxvary 7. 

PATHOLOGICAL SocIETy, at 8.30. 

ANTHROPOLOGICAL INSTITUTE, at 8.30. 

InstiruTion, at 3.—Sound, and Speech: Prof. McKen- 


drick, F.R.S. 
WEDNESDAY, January 8. 

Society or Pusiic ANALysTs, at 5.—Annual Address by the President.— 
The Determination of Oxygen in Commercial Copper : Bertram Blount. 
—Note on a Series of Analyses of a Private Water Supply: E. Russell 
_— —Note on the Presence of Petroleum Oil in a Sample of Whisky ; 

owe. 

GeotccicaL Society, at 8.—A Description of the Cenomanian in Western 
France and the South-West of England : A. J. Jukes-Browne and William 
Hill,—The Llandovery and Associated Rocks of Conway: Miss G. L. 
Ellés and Miss M. R. Wood.—The Gypsum Deposits of Nottingham- 
shire and Derbyshire : A. T. Metcalfe. 


THURSDAY, Jaxvary 9. 

Society OF ANTIQUARIES, at 8.30. 

MATHEMATICAL Society, at 8.—On a certain Ternary Cubic: Prof. Lloyd 
Tanner.— Further Communication on Boltzmann's Minimum Function: 
S. H. Burbury, F.R.S 

Rovat INsTITUTION, at 3-—Sound, Hearing, and Speech: Prof. McKen 


drick, F.R.S. 
FRIDAY, Jaxvary to. 

MALACOLOGICAL Society, at 8.—List of South Australian Pleurotomide 
with Descriptions of New Species : G. B. Sow erby.—Descriptions of New 
Land Mollusca from New Zealand and Macquarie Isl and : Henry Suter.— 
The Genus Hyalimax, or a near Ally (Neohyalimax), in Brazil: Dr. H. 
ee .—On a Collection of Slugs from the Sandwich Islands: Walter 
Collinge. 

Roya ASTRONOMICAL SOCIETY, at 8. 

Society, at 8.30. 

SATURDAY, Janvary 11. 

ASSOCIATION FOR THE IMPROVEMENT OF GEOMETRICAL TEACHING (Uni- 
versity College), at 11.—At 2.—Business Meeting.—Geometrical 
Methods: Dr. Larmor. 

Rovat Botanic Society, at 3.45. 
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MICROSCOPES 
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A FIRST-CLASS BINOCULAR, tr yk and J. Beck, cost £120; price 
55 10s. 
a SWIFT'S PORTABLE MONOCULAR, cost £60; SWIFT'S 
ORTABLE BINOCULAR, cost £30 ; Smith and Beck's MONOCULAR 
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These Bargains can be had on the Hire-Purchase System. 
pply W. C. HUGHES, BREWSTER HOUSE, MORTIMER 
ROAD, KINGSLAND, N. LONDO 
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Semi-Automatic Electric 


LAMP. 


Mechanical 
Adjustments, 


Focus Keeping. 


Simple and 
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Lanterns. 


Catalogues 


Post Free. 
Price £5 10s. Simpler Form, £4 4s. 


406 STRAND; 457 WEST STRAND; 7 CRACECHURCH ST., LONDON. 


THE 


CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
LIMITED, CARLYLE ROAD, CAMBRIDGE. 


Manufacturers of a new and 
improved form of Rocking 
Microtome for Cutting Flat 
Sections by the Ribbon 
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Particulars of the above 
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Physical and Physiological 
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Griffiths’ Pyrometers for the 
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Seismographs and Earth 
Tremor Apparatus. 

Tllustrated Catalogue of 
Apparatus sent Post Free on 
receipt of 1s. 6d. 


Address all communications: 
‘Instrument Company, Ltd., Cambridge.”’ 


STANLEY 


Instrument to H. M. Government, Council 
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See Mr. HUGHES'S PATENT COMBINATION OPTICAL 
LANTERN, used by late W. Lant tor Be Prof. Forses, &c. 
Miniature Triple Lantern constructed for B. 
success. New Oxyhydrogen Microscope. Fa. Lanterns for 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr. H. 
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Science Lanterns. The Universa! Lantern 4-inch Condensors, 4-wick Lamp, 
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STUDENTS 


LABORATORY MANUAL of 
PHYSICS and APPLIED ELECTRICITY. Edited by 
E. L. NICHOLS. Vol. I. Junior Course in General 
Physics. By E. Merritr and F, J. RoGERs. 12s. 6d. 
net. Vol. II. Senior Course. By G. S. MOLER, F. 
Bepett, H. J. Horcuxkiss, C. P. MATTHEWS, and 
Epitor. 8vo. 12s. 6d. net. 


An ESSAY on the GENESIS, CON- 
TENTS, and HISTORY of NEWTON’S ‘“ PRIN- 
CIPIA.” By WALTER W. ROUSE BALL, Fellow and 
Assistant Tutor of Trinity College, Cambridge. Crown 
8vo. 65. net. 


UTILITY 


PHYSICS. 


of QUATERNIONS in 


By ALEXANDER McAULAY, M.A., 


Lecturer in Mathematics and Physics in the University of | 


Tasmania. Svo. 55. net. 


An ELEMENTARY TREATISE on 
THEORETICAL MECHANICS. By Prof. ALEX- 
ANDER ZIWET, Assistant Professor of Mathematics in 
the University of Michigan. Parr J. KINEMATICS. 
Part II. Introduction to DYNAMICS; STATICS. 
8vo. 8s. 6a. net each part. 


APPLICATIONS of DYNAMICS to 
PHYSICS and CHEMISTRY. By J. J. THOMSON, 
M.A., F.R.S., Fellow of Trinity College, and Cavendish 
Professor of Experimental Physics, Cambridge. Crown 
8vo. 75. 6d. 


A TREATISE on the MOTION of 
VORTEX RINGS. An Essay to which the Adams Prize 
was adjudged in 1882, in the University of Cambridge. 


By J. J. THOMSON, F.R.S. 8vo. 6s. 


OF PHYSICS. 


AN EXERCISE BOOK OF ELE- 
MENTARY PRACTICAL PHYSICS FOR ORGAN- 
ISED SCIENCE SCHOOLS UNDER THE DEPART- 
MENT OF SCIENCE AND ART, EVENING 
CONTINUATION SCHOOLS, AND ELEMENTARY 
DAY SCHOOLS. Arranged according to the Head- 
masters’ Association’s Syllabus of Practical Physics. By 
RICHARD A. GREGORY, F.R.A.S., Oxford University 
Extension Lecturer. Feap. 4to. 2s. 6d. 


LECTURES on some RECENT AD- 
VANCES in PHYSICAL SCIENCE. By P. G. TAIT, 
M.A., Sec. R.S.E., formerly Fellow of St. Peter’s College, 
Cambridge ; Professor of Natural Philosophy in the Uni- 
versity of Edinburgh. Third Edition. Crown 8vo. 9s. 


HEAT. By Prof. P. G. Tarr. Crown 


8vo. 6s. 


The THEORY of HEAT. By Tuomas 
PRESTON, M.A. (Dub.), Fellow of the Royal University 
of Ireland, and Professor of Natural Philosophy, University 
College, Dublin. 8vo. 17s. net. 

By T. 


The THEORY of LIGHT. 
15s. net. 


PRESTON, M.A. Second Edition. 8vo. 


BURNETT LECTURES—OnLIGHT. 


In Three Courses. Delivered at Aberdeen in November 
1883. December 1884, and November 1885. By Sir 
GEORGE GABRIEL STOKES, M.A., F.R.S., Fellow 
of Pembroke College, and Lucasian Professor of Mathe. 
matics in the University of Cambridge. Second Edition. 
Crown 8vo. 7s. 6d. [Nature Series. 


_ELECTRIC WAVES. Being Researches 


A TREATISE on HYDROSTATICS. | 


By ALFRED GEORGE GREENHILL, F.R.S:, Pro- 
fessor of Mathematics in the Artillery College, Woolwich. 
Crown 8vo. 7s. 6d. 


PHYSICS: Advanced Course. By Geo. 
F. BARKER, Professor of Physics in the University of 
anette. With a Magnetic Map of the United States. 
VO. 


A TEXT-BOOK of the PRINCIPLES 
of PHYSICS. Ay ALFRED DANIELL, M.A., Lec- 
turer on Physics in the School of Medicine, Edinburgh. 
Third Edition, Medium 8vo. 215. 


LESSONS in ELEMENTARY 
PHYSICS. By BALFOUR STEWART, LL.D., F.R.S. 
With a coloured spectrum. New and Enlarged Edition. 
Feap. 8vo. 45. 6d. 


Questions. By T. H. Core. Pott 8vo. 2°. 


TICAL PHYSICS. By BALFOUR 
LL.D., F.R.S., aud W. W. HALDANE GEE, Demon- 
Strator and Assistant Lecturer in Physics, the Owens 
College. Vol. I. 


8vo. 65. Vol. II. Electricity and Magnetism. 
8vo. 75. 6a. 


General Physical Processes. Crown | 
Crown | 


on the Propagation of Electric Action with Finite Velocity 
through Space. By HEINRICH HERTZ, late Professor 
of Physics in the University of Bonn. Authorised transla- 
tion by D. E. Jones, B.Sc. With Preface by Lerd 
KELVIN, P.R.S. Illustrated. net. 


PAPERS on ELECTROSTATICS and 


MAGNETISM. By Lord KELVIN, P.R.S. Second 
Edition. 8vo. 18s. 


MODERN VIEWS of ELECTRI- 
CITY. By OLIVER J. LODGE, D.Sc., LL.D., 
F.R.S., Professor of Experimental Physics in University 
College, Liverpool. With Illustrations. Crown 8vo. 
6s. 6d. [Nature Series. 


THEORY and PRACTICE of 
ABSOLUTE MEASUREMENTS in ELECTRICITY 
and MAGNETISM. By ANDREW GRAY, M.A., 
F.R.S.E., Professor of Physics in the University College of 
North Wales. In two Vols. Crown 8vo. Vol. L., 
12s. 6d. ; Vol. II., in 2 parts, 255. 


ABSOLUTE MEASUREMENTS in 
LESSONS in ELEMENTARY PRAC.- 


STEWART, | 


ELECTRICITY and MAGNETISM. By Prof, AN- 
DREW GRAY. Second Edition. Fcap. 8vo. 5s. 6d. 


A TEXT-BOOK on ELECTRO-MAG- 
NETISM and the CONSTRUCTION of DYNAMOS- 
By DUGALD C. JACKSON, B.S., C.E., Professor of 
Electrical Engineering, University of Wisconsin. 8vo 
Qs. net. 
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NEW AND INTERESTING MICRCSCOPIC OBJECT 


nternal Organs and Alimentary System of Male Blow-Fly... «. © 3 6! Blight of Grape Vine—Phylloxera—Winged ... 
~~ of Male and Female Drone- Red Spider of Hop—Tetranychus telarius 
wie Each o 3 6 Parasite of Flying Fox (Ceylon) ... 
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Fly one 
Section of Eye of Snail 


ous ove o Lilac Moth, opaque, very brilliant 
Hair of Peccary, Long. and Trans. Sections, mounted separately Spores of Fern in Yorkshire Coal = es a 
on one Slide sb ove ene © 2 © Section through entire Hand of Feetus, very perfect ... 
Section of Tentacles and Arms of Octopus © 9 Foot of 
Set of 24 Botanical Slides, specially arranged for the use of Students 1 4 © Ovaof Bilharzia 


Ow 


Set of 36 Slides, specially arranged for Students for the Diploma of Group of about 150 Diatoms from Bori, Hungary, very perfect a 
Any of the above Objects forwarded by return on receipt of remittance for price. CLassiFiep List, representing a Stock of 40,000 First-class Objects, 
sent Post free on application. 


MICROSCOPES AND APPARATUS. 
WATSON & SONS’ “GRAND MODEL” VAN HEURCK MICROSCOPE. Has completely rotating stage : the mechanical movements of stage are 
controlled by two milled heads working on one centre ; when set horizontally, the height to the centre of the eyepiece is 10 inches, the normal reading 
distance. The tripod foot, which is very massive, has a spread of 10 inches in each direction. Full particulars forwarded on application. 
WATSON & SONS’ NEW CENTREING UNDERFITTING can be applied to almost any make of Student’s Microscope. It enables the Sub-stage 
Condenser to be centred precisely with the Objective. Particulars on application. 
Full Lilustrated Catalogue of Microscopes and Apparatus sent Post free on application to 
WATSO Som Orricians TO H.M. GoveRNMENT. 


i Sole London Address - 313 HIGH HOLBORN, LONDON, W.C., and 78 Swanston Street, Melbourne, Australia. 
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PORTABLE OIL ENCINES. 

ECONOMICAL, 

POWERFUL, 
EFFICIENT. 


210 0 


Suitable for all classes 
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REFERENCES, dc., ON 
APPLICATION. 


Cost of Working: 
HALF-PENNY per Horse 
Power per Hour. 


CROSSLEY BROS., LTp., OPE 


Limelight may be adapted withcut alteration at an extra cost of 16s. 

Each Magic Lantern is efficient for Exhibitions. The Lens gives crisp definition, being a superior Achromatic Photographic Combination with rack ané 
pinion. It is fitted to a telescopic lengthening tube, so gaining increased focal accommodation. The Condenser is composed of two plano-convex lenses of 
4 inches diameter. The refulgent lamp has 3 wicks, yielding a brilliantly illuminated picture. Each is complete in Box. 


LANTERN 
PHOTOS. 


Plain, 
Coloured, 1/6. 


All Accessories at 
reasonable prices. 


Russian Iron Body, Perforated Russian CATALOGUE 


Ah Iron Body, Brass 
Brass Sliding Tubes. Sliding Tubes. POST FREE. 


+ Student’s LANTERN 
(to take demonstrat- 
ing tank) with 
3rass Sliding Tubes. 


PERKEN, SON & RAYMENT, LONDON. 


“STRONGEST AND BEST.”—Health. 5 


jally for FRY’S PURE CONCENTRATED COCOA, to distinguish it from 
i= nee wartetios manufactured by the Firm. 
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Brass Stage and 3 


Superior Japanned 
draw Sliding Tubes. 


etal Body. 
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[JANUARY 9, 1896 


VERLAG VON GUSTAV FISCHER IN JENA. 


NATURWISSENSCHAFTLICHE NEUIGKEITEN DES JAHRES 1895. 


ABHANDLUNGEN, PALAONTO- 


CHE. Herausgegeben von W. Dames und E. Kayser. 
ey Felge Band III. (der ganzen Reihe Band VII.), Heft 1. 
Inhalt; Beitrage zur Kenntnis der Palzozoischen Crinoiden Deutsch- 
lands von O. JAEKEL. Mit 10 Tafeln und 29 Textfiguren. 
Preis 20 Mark. 


ARBEITEN, MORPHOLOGISCHE. 


Herausg. von Dr. Gustav SCHWALBE, 0. 6. Professor der Ana- 
tomie und Director des anatomischen instituts an der Universitat 
zu Strassburg i. Elsass. 
Vierter Band, £rstes He/t.—Mit 7 Tafeln u. 3 Textabbildung.— 
Preis 7 Mark. 

Inhalt : MEHNERT, Bericht iiber die Leichenmessungen am Strass- 
burger anatomischen Institute.—F1eLp, Zur Morphologie der Harnblase 
bei den Amphibien.—SritiinG, Zur Erforschung des Centralnerven- 
systems —W Lassow, Zur Entwicklung des Pankreas beim Schwein.— 
Gaver, Beitrige zur Morphologie des Schiadels. III. Zur vergleich- 
enden ” Anatomie der Schlaifengegend am knéchernen Wirbelthier- 
Schadel. 

Zweites Heft. Mit 12 Tafeln und 33 Textabbildungen, Preis 20 Mark. 

Inhalt: BurcKHAkDtT, Der Bauplan des Wirbelthiergehirns.— 
Hover, Beitrag zur Anthropologie der Nase.—Rése, Beitrige zur 
Zahnentwicklung der Schwanzmolche.—-Rése, Ueber die Zahn ent- 
wicklung von Chlamydoselachus anguineus. Garm.—MEHNERT, Ueber 
Entwicklung, Bau und Function des Amnion und Amnionganges nach 
Untersuchungen am Emys lutaria taurica (Marsilii).—Pinkus, Die 
Hirnaerven des Protepterus annectens. 

Drittes Heft. Mit 5 Tafeln. Preis 12 Mark. 

Inhalt : zur Kenntniss des menschlichen Ex- 
tremititenskelets. . Die Variationen im Aufbau des Handskelets. 

Punfter ag Erstes Heft. Mit 8 Tafeln. Preis 13 Mark. 

Inhalt : THtLeNius, Das Os intermedium antebrachii des Menschen. 
—KEIBEL, Studien zur Entwicklungsgeschichte des Schweines. (Sus 
scrofa domesticus. > 

Zweites Heft. Mit g Tafeln u. 16 Abbildungen im Text. 
Preis 16 Mark. 

Inhalt: Broman, Beschreibung eines menschlichen Embryos von 
beinahe 3 mm Lange mit spezieller Bemerkung iiber die bei demselben 
befindlichen Hirnfalten.—Scueja, Ueber eine Hernia duodeno-jejunalis. 
—HAakrtTMANN, Die Sehnenscheiden und Synovialsicke des Fusses.— 
—PFirzner, Ein Fall von beiderseitiger Doppelbildung der fiinften 
Zehe. _-THILENIUS, Zur Entwicklungsgeschichte der Sesambeine der 
menschlichen Hand.—BurckHarpt, Das Gebiss der Sauropsiden.— 
MEHNERT, Die individuelle Variation des Wirbelthierembryo. 


BIEDERMANN, Professor der Physio- 


logie in Jena, Elektrophysiologie. Zweite Abteilung. 
Mit 149 Abbildungen. Preis 9 Mark. 
Preis fiir das vollstindige Werk : brosch. 18 Mark, geb. 20 Mark. 


Centralblatt fiir Bakteriologie und 


Parasitenkunde. Zweite Abteilung: Alleemeine 
lanawirtschattliche.technologische Bakteriolozic. 
Gahrungsphysiologie und Pflanzenpathologie. 
Tn Verbindung 
Prof. Dr. ADAMETz in Krakau, Dr. M. BevERINcK in Delft, 
Prof. Dr. A. B. FRANK in Berlin, Dr. v. | bn nnnweny in Bern, Prof. 
Dr. Emit Cur. HANSEN in Kopenhagen, Dr. LinpNEr in Berlin, Prof. 
Dr. Micvcer-TuurGau in Wadensweil, Dr. Erwin F. Smitru in 
Washington, D.C., U.S.A., Prof. Dr. Srurzer in Bonn, Privatdocent 
Dr. WEHMER in Hannover, Dr. WeE1IGMANN in Kiel, Dr. WILFARTH in 
Bernburg, und Dr. WinoGRApsKy in St. Petersburg. Herausgegeben 
von Dr. O. UHLWORM in Cassel. 
1895, I. Band. Preis fiir die Zweite Abteilung allein pro Band. 16 Mark. 
Preis fiir die Abnehmer der ersten Abteilung pro Band. 12 Mark. 
Ausfiihrliche Prospecte sind von der Verlagsbuchhandlung gratis zu 
erhalten. 


DETMER, Dr. W. Professor an der Universitat 
Jena, Das flanzen hysiologische Praktikum, Anlei- 
tung zu pflanzenphysiologischen Untersuchungen fiir Studierende 
und Lehrer der Naturwissenschaften sowie der Medicin, Land- und 
Forstwissenschaft. Mit 184 Abbildungen im Text. 2 Vaoilig neu 


bearbeite Auflage. 
Preis : broschiert 9, gebunden 10 Mark. 


EIMER, Dr. G. H. Theodor, Professor der Zoo- 
logie und veraieichenden Anatomie zu Tiibingen. Die Artbil- 
dung und Verwandtschaft bei den Schmetter- 
lingen. Zweiter Teil. Line systematische Darstellung 
der Abdinderungen, Abarten und Arten der Schwalbenschwanz- 
tihnlichen Formen der Gattung Papilio. Unter Mitwirkung von 
Dr. K. Fickert. Mit 4 Tafeln in Farbendruck und 7 Abbildungen 
im Text. Preis 14 Mark. 


GROOS, Karl, a. 0. Professor der Philosophie in 


Giessen. Die Spiele der Tiere. 


Preis 16 Mark. 


HERTWIG, Dr. Oscar, o. 6. Professor der 


Anatomie und vergleichenden Anatomie, Direktor des II. anato- 
mischen Instituts der Universitat Berlin, Lehrbuch der Ent- 


wicklungsgeschichte des Menschen und der 
Wirvelthiere. Funfte theliweise ume earbeitete 

ufiage it 384 Abbildungen im Text und 2 lithographischen 


‘Tateln. Preis brosch. 11 Mark 50 Pf., geb. 13 Mark. 


HEYMONS, Dr. Richard, Privatdozent und 


Assistent am Zoologischen Institut der Konigl. Universitat in Berlin, 
Die Embryonalentwickelu: von Dermapteren 
und Orthopteren unter Berucksichtigung der 
Keimblatterbildung monographisch bearbemet. Mit 12 litho- 
graphischen Tafeln und 33 Abbildungen im Text. Preis 30 Mark. 


JAHRBUCHER, ZOOLOGISCHE. 


Aoteilung fur 8S stematik Geoera hie und Bio- 
logie der Thiere. Merausgegeben von — Dr. 


SPENGEL in Giessen. 


Achter Band. £7stes Heft. Mit 4 Tafeln und 
5 Abbildungen. Preis 6 Mark. 

Inhalt: Bércer, @rro, Beitrige zur der Gattung 
Telphusa.—Hoim, Orro, Beitrage zur Kenntniss der Alcyoniden- 
gattung Spongodes Lesson.—ScuMipt, Peter, Ueber das Leuchten 
der Zuckmiicken (Chironomidae).—SCHULTHESS-RECHBERG, A. v., Die 
yon Fiirst Rusroii and Prof. Dr. C. KELLER im Somalilande erbeute- 
ten Orthopteren.—HENKING, H., Ueber die Ernahrung von Glandina 
algira L. 

Zweites Heft. Mit 3 ee Tafeln und 1 Abbildung. 
Preis 8 Mark. 

Inhalt : Prerrer, G., Fische, Mollusken und Echinodermen von 
Spitzbergen. ScHAEFFER, Dr. C., Verzeichniss der von den Herren 
Prof. Dr. KGKENTHAL und Dr. WALTER auf Spitzbergen gesammelten 
Collembolen.—VoicT, W., Planaria gonocephala als Eindringling in 
das V. erbreiterungsgebiet von Planaria alpina und Polycelis cornuta — 
MICHAELSEN, W., die Regenwurm-Fauna von Florida und Georgia.— 
SICKMANN, F., Beitriige zur Kenntniss der Hymenopteren-Fauna des 
nérdlichen China. 


Drittes Heft. Mit 3 lithographischen Tafeln. Preis 7 Mark. 
Inhalt : Ren, L., Zur Fauna der Hohwachter Bucht.—Eme_ry, Prof. 
C., Beitrige zur Kenntniss der nordamerikanischen Ameisen-Fauna 
(Schluss).—BUrGER, Orro, Ein Beitrag zur Kenntniss der Pinnother- 
inen. 


Viertes Heft. Mit 1 lithographischen und 2 Lichtdruck-Tafeln. 
Preis 7 Mark 50 Pf. 

Inhalt: MARKTANNER-TURNERETSCHER, GorrLies, Hydroiden. 
Zoologische Ergebnisse der im Jahre 1889 auf Kosten der Bremer Geo- 
graphischen Gesellschaft von Dr. Witty-KUKENTHAL und Dr. 
ALFRED WALTER ausgefihrten Expedition nach Ost-Spitzbergen.— 
Scumipt, Perer, Beitrag zur Kenntniss der Laufspinnen (Araneae 
Citigradae Thor.) Russlands. Man, J. G., de, Bericht iiber die von 
Herrn Schiffscapitiin Storm zu Atjeh, an den westlichen Kiisten von 
Malakka, Borneo und Celebes sowie in der Java-See gesammelten 
Decapoden und Stomatopoden. 


Finftes Heft. Mit 6 Tafeln und 41 Abbildungen im Text. 
reis 11 Mark 50 Pf. 

Inhalt: Weismann, AuGust, Neue Versuche zum Saison dimor- 
phismus der Schmetterlinge. —Emery, C., Die Gattung Dorylus Fab 
und die systematische Eintheilung der Formiciden.—WENDOLLECK, 
BENNO, Ueber die Fiihlerformen der Dipteren.—R6mer, F., Die Gor- 
diiden des Naturhistorischen Museums in Hamburg. —GIGLIO Tos, 
ERMANNO, Octotteri del Paraguay, raccolti dal Dr. J. Bouts. 


Abtheilung fiir Anatomie und Ontogenie der. Thiere. 


Achter Band. £rstes Heft. Mit 9 lithographischen Tafeln. 
Preis 12 Mark. 

Inhalt : Leypic, F., Integument und Hautsinnesorgane der Knochen- 
Dr. B., Die Metamorphose des Siisswasser- 
schwammes. 

Zweites Heft. Mit g lithographischen Tafeln und-2 Abbildungen. 

Preis 12 Mark. 

Inhalt: ScutmKEwiTscH, W., Ueber Bau und Entwicklung des 
Endosternits der Arachniden. —CARL sson, A., Ueber die Zahnentwick- 
lung bei einigen Knochenfischen. —HACKER, Dr. V., Die spéatere 
Entwicklung der Polynoé-Larve.—RANkIN, J., On the supposed Verte- 
bration of the Tail in Appendicularia. 


Drittes Heft. Mit 7 Tafeln und 9 Abbildungen. 
reis 9 Mark. 

Inhalt: Spemann, Hans, Zur Entwicklung des Strongylus para 
doxus.—Scumipt, Dr. FERDINAND, Beitrage zur Kenntniss der 
Entwicklungsgeschichte der Stylommatophoren. —Bercu, Dr. R, 
Beitrage zur Kenntniss der Strombiden, besonders der Gattung Tere- 
bellum Klein.—Pottarp, H. B., The Oral Cirri of Siluroids and the 
Origin of the Head in Vertebrates. 
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Viertes Heft. Mit 10 lithographischen und 2 Lichtdrucktafeln und 7 
Textabbildungen. Preis 14 Mark. 

Inhalt: FuLLARrTON, J. H., On the generative Organs and Products 
of Tomopteris onisciformis Eschscholtz.—Nickerson, W. S., On 
Stychocotyle nephropis Cunningham, a Parasite of the American 
Lobster.—Kiinckowstrom, A., Zur Anatomie der Edentaten.— 
SpuLeR, Dr. ARNOLD, Beitrag zur Kenntniss des feineren Baues und 
der Phylogenie der Fliigelbedeckung der Schmetterlinge.—BETHE, 
ALBRECHT, Die Otocyste von Mysis. 


Ausfubri:cher Prospect mit Inhaltsubersicht durch 
die Verlagsbuchhandlung zu beziehen. 


KLEBS, Dr. Georg, Professor der Botanik in 


Fortpflanzung. Preis brosch. 75 Pf. 
MEER, Dr. Arthur, ord. Professor der Botanik 


u. Direktor des botanischen Gartens zu Marburg, Untersuch- 
ungen uber die Starkekorner. Mit 9 Tafeln und go in 
den Text gedruckten Figuren. Preis 20 Mark. 


MO!.LER, Alfred, Brasilische Pilzblu- 


men. Mit 8 Tafeln. Preis 11 Mark. 


MOLLER, Alfred, Protobasidiomyce- 
ten, Untersuchungen aus Brasilien. Miro Tatcn. 


Preis ro Mark. 
Die Mdller’schen, Arbeiter, bilden das 7 und 8. Heft der Botanischen 
Mittheilungen aus den Tropen, herausgegeben von Dr. A. F. W. 
ScHIMPER. 


NEU “MEISTER, Richard, Dr. med. et phil., 


Professor an der Universitat Jena. Lehrbuch der physio- 


logischen Chemie mit Berticksichtizune der patho. 

logischen Verhaltnisse. Fiir Studierende und Aerzte, 

Il. vie tiersschen Gewebe und Flussigkeiten, 

it einer lithographischen Tafel. Preis 8 Mark 50 Pt. 
Preis fiir das vollstandige Werk brosch. 15 Mark 50 Pf. 


ORTMANN, Dr. Arnold E., in Princeton, 
N.J., U.S.A. der mariven Tiergeo- raphie. 
Anleitung zur ntersuchung der Geographischen Verbreitung 
mariner Tiere, mit besonderer Beriicksichtigung der Dekapoden- 
krebse. Mit x Karte. Preis 2 Mark 50 Pf. 


PRINGSHEIM, N., Gesammelte Alhand- 


lungen, herausgegeben von seinen Kindern. Arster Sand. 
fruchtung, Vermehrung und Systematik der Algen. Mit einem 
Bildniss des Verfassers und 28 lithogr. Tafeln. Preis 20 Mark. 
Zweiter Band. Phycomyceten, Charen, Moose, Farne. Mit 32 
lithogr. Tafeln. Preis 15 Mark. 
Die Ausgabe der ‘‘ Gesammelten Abhandlungen von N. Pringsheim” 
wird in 4 Banden erfolgen, deren Preis den Betrag von 60 M. voraus- 
sichtlich nicht iiberschreiten wird. 


RAWITZ, Dr. Bernh., Privatdocent an der 
Universitat, Berlin. Leitfaden fur histiologische Unter- 
suct ungen. 2. umgearbeitete vermenrte Auflage. 


Preis 3 Mark. 


REGFL Dr. Fritz, a. o. Professor der Geo- 
graphie an der Universitat Jena, Thuringen. Ein Geograph. 
Handbuch. Zweiter Teil: Biogeographie. “rstes Buch: Pflan- 
zen- und Tierverbreitung. Mit 6 Figuren im Text. 

Preis brosch. 7 Mark. 


SCHWARZ, Dr. Frank, Professor an der Forst- 


akademie Eberswalde, Vorstand der pflanzenphysiol. Abteilung 

der Hauptstation fiir das forstl. Versuchswesen in Preussen, Die 

Er_rankung der Kiefern durch Cenangium A bietis. 
eitrag zur Geschichte einer Pilzepidemie. Mit 2 lithographischen 
afeln. Preis 5 Mark. 


SEMON, Dr. Richard. Professor in Jena, 
Zoologische Forsc* ungsreisen in Australien und 
em alayisc en re pe - Mit Unterstiitzung des 
derrn Paul von Ritter ausgefihrt in den Jahren 1891-1893. 
Funfter Band. Systematik, Tiergeographie, Anatomie wirbelloser 
tere. Zweite Lieferung. (Des ganzen Werkes Lfg. 4.) 

Pu. Sturrer. Tunicaten.—B. Hacer, Beitrage zur Kenntniss 
der Morphologie von Nautilus pompilius.—ARNOLD PAGENSTECHER, 
Lepidoptera Heterocera.—M Ax FURBRINGER, Lepidoptera Rhopalocera. 
—Max Weser, Fische von Ambon, Java, Thursday Island, dem 
Burnett-Fluss und von der Siid-Kiiste von Neu-Guinea. 

Mit 8 lithogr. Tafeln und 5 Abbildungen im Text. Preis 20 Mark. 


Zweiter Band: Monotremen und Marsupialier. Zweite Lieferung. 
Des ganzen Werkes Lfg. 5.) 
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Basel, Ueber einige Probleme der Physiologie der — 
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DES JAHRES 1895. 


Gerorc RucGe, Die Hautmuskulatur der Monotremen und ihre Bezie- 
hungen zu dem Marsupial- und Mammarapparate.—HrERMANN 
Kaatscu, Studien zur Geschichte der Mammarorgane. I. Theil: 
Die Taschen- und Beutelbildungen am Driisenfeld der Monotremen. 
Mit 4 lithograph. Tafeln und 40 Abbildungen im Text. Preis : 16 Mark. 


STANDFUSS, Dr. M., Docent bei der Hoch- 


schulen und Kustos des Entomolog. Museums am Eidgen. Poly- 
technikum zu Ziirich, Handbuch der palaarktischen 
Gross-Schmetterlinge fur Forscher und Sammler. 


Zweite ganzlich umeearbeitete und durch Studien 


zur Descendenztheorie erweiterte Aufiage des 


Handbuches fur Sammler der europaischen Gross- 


Schmetterlinge. Mit 8 lithographischen Tafeln u. 8 Text- 
figuren, 


Preis, brosch. 14 Mark. Elegant gebunden, 15 Mark. 


STRASBURGER, Dr. Eduard o. 0. Professor 


an der Universitat Bonn. Dr. Frirz Scuenck. Dr. Hein. 
RICH, Privatdocenten an der Universitat Bonn. Scuimrer, Dr. A. 
*, W., a. o. Professor der Universitat Bonn. Lehrbuch der 
Botanik fiir Hochschulen. Zweite umgearbeitete Auflage. 
Mit 594 zum Theil farbigen Abbildungen. 

Preis brosch. 7 Mark 50 Pf. ; gebunden, 8 Mark 50 Pf. 


WALTHER, Dr. Johannes, Inhaber der 
Haeckel-Professur fiir Geologie und Palaeontologie an der Univer- 
sitat Jena, Ueber die Auslese in der Erdgeschichte, 
Erste éffentliche Rede, gehalten am 30 Juni 1894, entsprechend den 
Bestimmungen der Paul von Ritter’schen Stiftung fiir phylogen- 
etische Zoologie. reis 80 Pf. 


WEHMER, Pr. C., Privatdozent an der tech- 
nischen Hochschule zu Hannover, Beitrage zur Kenntnis 
einheimischer Pilze. Experimentelle Untersuchungen auf 


dem Gebiete der Physiologie, Biologie und Morphologie pilzlicher 
Organismen. Zweites Heft. Mit 3 lithographischen Tafeln und 
6 Tabellen. Preis 7 Mark. 


WEISMANN, Dr. August, Professor der Zoo- 


logie an der Universitat in Freiburg i. Br., Neue Gedanken 
zur Vererbunesfrage. Eixe Anrworr an ERBERT 
SPENCER. Preis 1 Mark 50 Pf. 


WEISMANN, Dr. August, Professor in Frei- 


burg i. Br.. Neue Versuche zum Saison-Dimorvhis- 
mus der Schmet eriinge. (Abdruck aus den Zoologischen 
ahrbiichern, / . Syst, . VIII.) Preis 1 Mark 50 Pf. 


ZEITSCHRIFT Jenaische fiir Natur- 


wissens‘haft. Herausgegeben von der medicinisch-natur- 
wissenschaftlichen Gesellschaft zu 

XXIX. Band, Neue Folge XXII. eft 1. Mit x lithogr. Tafeln. 

34 Abbildungen im Texte. Preis 6 Mark. 

Inhalt: KuKENTHAL, W., und Tu., Untersuchungen itiber 
die Grosshirnfurchen der Primaten.—WaGNeEr, JuLius, Beitrage zur 
Philogenie der Arachniden.—Ren, L., Die Schuppen der Saugetiere. 

Heft 2. Mit 1 lithogr. Tafeln u. 14 Abbildungen im Text. 
Preis 11 Mark. 

Inhalt: Martin, Paut, Bogenfurche u. Balkentwicklung bei der 
Katze.—KATHARINER, LupwiGc, Anatomie und Mechanismus der 
Zunge der Vermilinguier.—Drtner, L., Studien iiber den Mechanismus 
der Zelltheilung.—NeusTatrrer, Orro, Uber den Lippensaum beim 
Menschen, seinen Bau, seine Entwickelung und seine Bedeutung. 

Heft 3/4. Mit 8 lithograph. Tafeln und 3 Abbildungen im Text. 
Preis 12 Mark. 


Inhalt : Meyer, Oscar Cellulare Untersuchungen an Nematoden- 
Eiern.—Le&on N., Zur Histolugie des 
Aucust Per Einfluss von Bewegungshemmungen auf die 
Arbeitsleistungen der Blattgelenke von Mimosa pudica.—Braus, H., 
und Druner, L., Ueber ein neues Prapariermikroskop und iiber eine 
Methode, griszere Tiere in toto histologisch zu konservieren.—Braus, 
H., Ueber Zellteilung und Wachstum des Tritoneies, mit einem An- 
hang iiber Amitose und Polyspermie —Braus, H., Rickenrinne und 
Rickennaht der Tritongastrula—GXrtner, A., Jahresbericht der 
medizinisch-naturwissenschaftlichen Gesellschaft zu Jena fiir das Jahr 
1894. 


XXX. Band, Neue Folge. XXIII. Band. Heft 1. Mit 7 lithogra- 
phischen Tafeln und 1 Abbildung im Text. Preis 8 Mark. 

Inhalt : GermManos, Dr. N. K., Bothriocephalus schistochilos n. sp. 
Ein neuer Cestode aus dem Darm von Phoca barbata.—J AWoROwSK1, 
A., Die Entwickelung des Spinnapparates bei Trochosa_ singoriensis 
Laxm. mit Beriicksichtigung der Abdominalanhange und der Fliigel 
bei den Insekten.—Tresinc, Dr BerTHoLp, Ein Beitrag zur Kenntnis 
der Augen, Kiefer- und Kiemenmuskulatur der Haie und Rochen.— 
FURBRINGER, Max, Ueber die mit dem Visceralskelet verbundenen 
spinalen Muskeln bei Selachiern. 


6 
a 
| 
— 
er 
en 
ler 
—— 
| 
‘ 
ng 
en 
ie = 
te- 
on 
en 
en 
in 
| 
of. | 
na 
| 
é 
| t 
or. 
on — 
on 
on 
en 
ab { 
K, 
| 
IS, 
e. 
n- 
es = 
k- 
re 
a 
er 
bey 
ne 
fh 
| 


Ixxii 


NAT URE 


: 1896 


THE TOTAL ECLIPSE OF THE SUN, 
AUGUST og, 1806. 


The ORIENT STEAM NAVIGATION COMPANY, Ltd., propose to 
send one of their Steamships of zbout 4000 tons gross pene and 3000 H.P 
to Vadsé in the Varanger Fiord, Lapland (about 30° E. Long.), to enable 
observation to be made of the above E clipse. 

Itinerary :—Leave I ondon July 24, visit Bergen, Gudvangen (for Romsdal 
Valley), Naes, Beian; arrive Vadsé August 3; leave Vadsé roth ; call at 
Trondhjem, and arrive London August 12. 

Passage money, 35 Guineas. 

Preliminary Deposit on Booking, £5. 


F. GREEN & CO. 


ANDERSON, ANDERSON, & CO.) London. 


For further Particulars apply to the latter Firm, 5 Fenchurch Avenue, 
E. c., or to the West- End Branch Office, 16 Cockspur Sereet, S.W. 


Early application is desirable. 


Head Offices, 


Manager| Fenchurch Avenue, 


ECLIPSE of the SUN, AUGUST 9, 1896, 


Visible from Vaps0 (Varanger Fjord, Norway). 


Messrs. HENRY GAZE & SONS, Limited, 


have pleasure in announcing their arrangement to the 
King Steamship Company’s splendid Ocean Yacht, 


““ NORSE KING,” 3211 tons, 


for Special Cruise from London, July 25, 1896. The Official party of 
the Royal Society and Royal Astronomical Society will accompany the 
Steamer, and Sir Roperr Batt has kindly consented to deliver Three 
Lectures during the Cruise. Handsome IIlustrated Programme, with 
Map of Route, Itinerary, and Plan of Steamer, of 


HENRY GAZE & SONS, Limited, 142 Strand, London, 
_and all Branches. 


TOTAL ECLIPSE OF THE SUN, 


AUGUST oth, 


VISIBLE 


1896. 


IN LAPLAND. 


In order to view the ECLIpsE to the greatest advantage, or to spend some time at VARDO or VAbvs0, Messrs. THOS. COOK 
AND SON issue Tickets to BERGEN or TRONDHJEM and BAC K by any Route or Line of Steamers, and thence by Mail Steamers 


to Bopo or VARDO, or any other point. 
SPECIAL ECLIPSE 

WITH 

TO VADSO 


CRUISES BY STEAMERS 
SHORE 
AND 
LEAVING LONDON FRIDAYS, JULY 


GARONNE AND LUSITANIA, 
EXCURSIONS 
THE FJORDS. 


24TH AND 


Programmes Free. 


THOS. COOK AND SON, LUDGATE 


Government Grant of £4000 to defray the 
Expenses of Scientific Investigations. January 31 is the last day for 
receiving Applications. Forms may be obtained from the CLERK to the 
Government Grant Committee, Royal Society, Burlington House, 
London. 


BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE. 
BURLINGTON HOUSE, LONDON, W. 

The NEXT ANNUAL MEETING of the ASSOCIATION will be held 
at LIVERPOOL, neers on WEDNESDAY, SEPTEMBER 16. 
PRESIDENT-ELECT 
Sir JOSEPH LISTER, Bart., D.C.L., LL. D., President of the Royal 
Society. 
G. GRIFFITH, Assists ant General Secretary. 


ROYAL INSTITUTION OF GREAT 
BRITAIN, 
ALBEMARLE STREET, PICCADILLY, W. 
TUESDAY next (JANUARY 14), at 3 o'clock, Prof. CHarLes Srewart, 
M.R.C.S., Fullerian Professor of Physiology, R.I.—First of Eleven Lectures 
on “The External Covering of Plants and Animals: its Structure and 
Functions.” One Guinea the Course. 
THURSDAY (JANUARY 16), at 3 o'clock, Puitir H. Wicksreen, 
Esq., M.A.—First of Four Lectures on ‘* Dante.” Half-a-Guinea. 
(JANUARY 18), at 3 o'clock —Dr. A. DonaLpson 
R.G.S., One Lecture, “To the North of Lake Rudolf and among the 
Gal As and 
SATURDAY (JANUARY 25), at 3 0’clock—Watrer R. LAWkENCE, 
Esq., LC.S., C.L-E., One Lecture on ‘The Valley of the Kashmir.” 
Half-a-Guinea rn Two Lectures. 
Subscription to all the Courses in the Season (extending from Christmas 
to Midsummer), Two Guineas. 
FRIDAY (J _ aria 17), at g o'clock—The Right Hon. 
M.A., LL.D., F.R.S., More about Argon. 


To the Friday Teron Meetings, Members and their Friends only are 
admitted. 


Lorp 


VICTORIA UNIVERSITY. 
THE YORKSHIRE COLLEGE, LEEDS. 


The Second Term of the Twenty-Second Session in the Department of 
Science, Technology, and Arts, begins TUESDAY, JANUARY 14. 

The Classes prepare for University Degrees in Arts, Science, and Medicine, 
as well as for various Professions. 

Prospectuses of Day and Evening Classes may be had (post free) from the 
REGISTRAR. 

Lyddon Hall is open for the residence of Students whose homes are at a 
distance from Leeds. 


CIRCUS, LONDON, AND BRANCHES. 
CHIEF OFFICE IN NORWAY 


: TORVET, BERGEN. 


UNIVERSITY COLLEGE, 


NOTTINGHAM. 
DEMONSTRATOR IN ELECTRICAL ENGINEERING. 
The Committee invite applications for the above Post. Candidates must 
have a technical knowledge of Electrical Engineering, including Electric 
Testing and the Management of Dynamos, Alternators, Motors, Trans- 
formers, Arc Lamps and Secondary Cells. They should also have practical 


| experience in the Design and Construction of Electrical Instruments and 


Machines. 
The Demonstrator will be expected to take charge of the Electrical 


Laboratory and Tutorial Classes in Electrical Engineering and in the 


Applications of Mathematics to Alternate Current-Work for Day and 
moore, | Students. He will also assist generally in the Engineering Depart- 


| ment. Salary, £150. 


Applic ations, which must be sent in on or before January 8, should be 
made on Forms supplied by the SECRETARY. 


BRITISH MUSEUM (NATURAL 
HISTORY). 


An ASSISTANTSHIP of the Second Class in the Department of 
Zoology is NOW VACANT, the Duties being chiefly the , Systematic 
Arrangement and Naming of some of the Groups of Insects. Limits of 
Age, 18 and 30 Years. The Salary commences at £120 per Annum. 

Candidates will be required to undergo a ‘Competitive Examination by the 
Civil Service Commissioners in general subjects, as well as Zoology and 
Comparative Anatomy. 

Applications, accompanied by Two or Three Testimonials, to be sent 


' the Direcror, Natural History Museum, Cromwell Road, London, S.W., 


from whom further information can be obtained. 


CARDIGAN INTERMEDIATE SCHOOL. 
SCIENCE MASTER required at once; must have taken a Degree. 
Commencing Salary, £120. Welsh speaker desirable 
Twelve copies applications and testimonials, on or before Saturday, the 


18th inst., to be in the hands of 
JAMES STEPHENS, 
Clerk to the Local Managers. 


“LEEDS MECHANICS’ INSTITUTION 
AND LITERARY SOCIETY. 


A MASTER required for Teaching PHYSICS, chiefly Practical, in 
Laboratory, about one-fourth being Evening Classes. Teaching Experience 
desirable. Salary £120. For Particulars apply to the SECRETARY. 
Applications to be returned by January 14. 


UNIVERSITY COLLEGE, LONDON. 


A Course of Ten ear and Demonstrations on FOSSIL BOTANY. 
by Dr. D. H. SCOTT, F.R.S., will commence on Monday, January 13, 
2o0clock p.m. Fee for the Course, £2 28. 


J. M. HORSBURGH, M.A., Secretary. 


Cardigan. 
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THE ELECTRICAL 


AND 


GENERAL ENGINEERING COLLEGE, 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 
EARL’S COURT, S.W. 


PrincipaLc—G. W. pE TUNZELMANN, B.Sc., M.L.E E. 
CAPITO, M.I.E.E., M.1.M E. 


Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Tools, Pattern Shop, &c. 

The College provides a Training for Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students in Mathematics, Physics, Chem- 
istry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper's Hill and the Central Institution. 


WILLIAM ELLIS ENDOWED SCHOOL, 


GOSPEL OAK, N.W. 


W. ANTED, at once, an ASSISTANT MASTER, able to take charge of 
Chemical and Physical Laboratories, prepare Science Demonstrations, and 
assist in Teaching Must have good Science qualifications and some 
Experience. Salary, £130. 

Apply to HeEAv Master. 


FOR SALE.—-Valuable Modern Largest Size 


MICROSCOPE by Datimeyer, with Sub-stage, Rack Movements, 
both Rectangular and Circular ; five Objectives, two with Immersion 
Fronts ; three Eye-pieces, Polariscope, Achromatic Condenser, Wen- 
ham’s Parabolic Reflector, Stand, Condenser, and other Accessories. 
Original Cost, over £90. Price £30.—W. R., St. Moritz, Camborne 
Road, Sutton, Surrey. 


FINE BROWNING SPECTROSCOPE, 


Good Condition, in Mahogany Cabinet. Cost over £15. What Offers? | 


Watson, Lorraine Terrace, Low Fell, Gateshead. 


MANUFACTURER OF 


INSTRUMENTS, 
44 Hatton Garden, London. 
Catalogues Free. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, Goniometers, Cathetometers, Optical 
Benches, &c., &c. Instruments for special purposes constructed to Clients’ 
own designs. Price List on application. 


W. WILSON (formerly Foreman at Messrs. ELLIOTT Bros.), | 


56 Crogsland Road, Chalk Farm, London, N.W. 


THE GEOLOGICAL TIME PAPERS. 


No.1. The R. Geological Time Scale. Price 1d. 


O'DRISCOLL, LENNOX, & CO., 10 and 12 Elephant Road, Elephant 


and Castle, Ss. E. 


J. Ex. s 
Semi-Automatic Electric 


LAMP. 


Mechanical 
Adjustments. 


Focus Keeping. 


Simple and 
Certain. 


Will Fit 
Ordinary 


Catalogues 


Post Free. 
Price £5 10s. suupler Form, £4 4s. enemas 


408 STRAND; 457 WEST STRAND; 7 CRACECHURCH ST., LONDON. 


ELECTRICAL & PHYSICAL | 


Lanterns. | 


| FOURTH- DIMENSIONAL LITERATURE. 


By Mr. C. HOWARD HINTON, B.A. 
STELLA |; and an UNFINISHED COM- 


MUNICATION : Two Studies in the Unseen. 3s. 6d. 
“ Stella is a charming creation. The invisible heroine produces some 
amusing and dramatic situations. ‘An Unfinished Communication’ 
| even more subtle ; it is a fascinating and effective little tale.” —ACADEMY. 


SCIENTIFIC ROMANCES. 6s. 
Or, separately, 1s. eac 
@) WHAT IS THE FOURT H DIMENSION? (Ghosts explained.) 
‘*4 short treatise of admirable clearness. Mr. Hinton brings us 
panting but delighted, toat least a momentary faith in the Fourth Dimen- 
sion, and there opens a vista of interesting problems, It exhibits a bold- 
| ness of speculation and a power of conceiving and expressing even the 
inconceivable which rouses one’s faculties like a tonic.”—Patt. Mau. 
GAZETTE. 
(2) THE PERSIAN KING. (Pleasure and Pain,) “A very suggestive 
and well-written speculation by the inheritor of an honoured name,” — 
MIND. 
(3) A PICTURE OF Ly ERSE. 
(4) CASTING OUT TH 
(5) A PLANE WORLI 
(6) mg ATION OF THE IMAGINATION, (Not included in the 
Volume.) 
(7) M. ANY DIMENSIONS. (Not included in the 6s. Volume.) 


A NEW ERA of THOUGHT. 4s. 6d. 
ANOTHER WORLD; or, THE FOURTH 


DIMENSION. By A. T. SCHOFIELD, M.A. 2s. 6d. 
Edition. 
SWAN SONNENSCHEIN & CO., Ltd., London. 


| 


THE JOURNAL OF ‘ANATOMY AND 
PHYSIOLOGY, 


NORMAL AND PATHOLOGICAL, HUMAN 
AND COMPARATIVE. 
CONDUCTED BY 
| Professors HUMPHRY, TURNER, and M‘KENDRICK. 
Vol. XX X.—New Series, Vol. X. Part II.—JANUARY 1806. 
| Now Ready. Price 6s. 
With Plates and Figures in Text. 
CONTENTS : 
1.—T. Manners-Smith, M.R.C.S. Two Symelian Monsters. (Plate vo 
| 2.—G. Elliot Smith, M.D. Morphology of True ‘‘ Limbic Lobe,” Corpus 
| Callosum, Septum Pellucidum and Fornix. 
3-—Professor E. Fawcett. Abnormality of Hepatic Artery. 
4-—A. F. Dixon, M.B. Abnormal Distribution of Nervus Dorsalis 
| Scapulz, and Intercostal Nerves. 
5.—A. H. R. Buller. Abnormal Anterior Abdominal Vein in Frog. 
6.—G. H. Edington, M.B. Bile-Salts (Glyco- and Tauro-Cholate of Soda 
in Relation to Secretion of Urea. (Plate VI.) 
7.-—F. G. Parsons, F.R.C.S. Anencephalous Fatus having Three Arm 
and Three Lower Limbs. 
8.—A. L. Bell, M.D. Influence of a Previous Sire. 
g.—Arthur Keith, M.D. Variation in Manubrium Sterni of Higher 
Primates. 
10. * Wm. Turner. Further Notes on Brain of Ornithorynchus Para- 
OXUS. 
11.—G. F. Blacker, M.D. Topographical Anatomy of Fourchette. 
12.— Hubert Higgins. True Capsule of the Knee-Joint. 
13.—Hubert Higgins. Geniculate Articular Surfaces of Femur and Tibia. 
14-—Sir G. M. Humphry. Urinary Calculi; their Formation and 
Structure. 
5-— Notices of New Books. 
16.—Proceedings of the Anatomical Society of Great Britain and Ireland. 


London: CHARLES GRIFFIN & CO., Ltd., Exeter Street, Strand. 


Ready to-day. New and Revised Edition of 


MANUAL OF INORGANIC CHEMISTRY. 


| IN TWO VOLUMES. 
NON-METALS. Price 5s. 6¢. Crown 8vo, Cloth, 


511 pp. 


METALS. Price 5s. 6¢. Crown 8vo, Cloth, 430 pp. 


| By T. E. THORPE, 

B.Sc. (Vict.), Ph.D (Heid.), Sc.D. (Dubl.), LL.D. (Glasc.), F.R.S. 
Principal of the Government Laboratories, London; a Fellow of the 
University of London; sometime Professor of Chemistry in the Royal 
College of Science, South Kensington, London; and one of the Examiners 
in Chemistry of the University of me and of the Department of Science 

and A 


LONDON AND 
WILLIAM COLLINS, SONS, & CO., Limited. 
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LANTERN SLIDES IN ZOOLOGY AND BOTANY. 


We have now ready extensive series of poate executed Lantern 
Slides, specially selected and adapted for Popular Science Lectures, 
The following are a few of the Sets in stock :— 


I. 8. The Metamorphoses of Insects. 
2. Common Objects of the Sea- g. The Beginnings of Life (Pro- 


ore. 

3- The Contents of the Tow-Net. tozoa, &c.) 

4. A Dredging Cruise. ro. Elementary Zoology. 

5. Zoophytes and Jelly-fish. 11. The Fertilisation of Flowers. 

Star-fish and Sea-urchins. \ 

7. The Metamorphoses of Crus- 12. The Mechanism of Plants. 
tacea, 13. The Scenery of Jersey. 

The number of Slides in each Series can be varied to suit individual 

requirements. 

Price 1/- each, with reduction for a Quantity. 

Slides ¢o Order at same Price as from Stock; on Hire at 

2/- per doz. 

Perfect Workmanship Guaranted Full Particulars on 


JAMES HORNELL, BIOLOGICAL LABORATORY, JERSEY. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
_ 25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 
The following animals can always be supplied, either living 
or preserved by the best methods :-— 

Sycon ; ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; 1 ~ Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., 

For prices and more detailed “ey apply to 
Biological Laboratory, Plymouth. THE DIRECTOR. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Reins Teachers, Prospectors, &c., and to 
Illustrate the leading Text-books, in Boxes, with Trays. 
50 Specimens, 10s. 6d.; 100 do., 2ls.; 200 Go., 42s. 
New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils, Post Free. 
ROCK SECTIONS for ts. 6d. each, Post Free. 
OGUES 
CABINETS, GLASS- CAPPED BOXES: TRAYS, HAMMERS, &c., 


THOMAS “BD. ”RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 


F. H. BUTLER, M.A. Oxon., Assoc. R. S. Mines. 


RAL "HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 
Dealer in Rocka, Minerals, Fossils, and other Objects 
Scientific Interest. 

The following can A. fs furnished :—Alveolina and Miliolina Limestone, 
Selsey ; Chalk-Rock, Bucks ; Triassic Conglomerate, S. Devon; Tourma- 
line-Granite and Elvan, near Ivy Bridge ; Troctolite, Hornblende-Schist, 
Gabbro, Mica-Diorite, Serpentine with unaltered Olivine and with Bastite, 
Coverack and the Lizard district ; and Kaolin Rock with Fluor, Epidiorite, 
Spotted Schist, coarse Biotite-Granite, and massive Biotite, E. Cornwall.— 
icro. sections of many of the above ready or in preparation. Students’ 
rock-sections, a series at ts. each. Zinc, Gold, Tin, and Iron Ores for assay- 
ing. Cabinets, Specimen Trays and Boxes, and Micro-Glass of any 
description supplied. 


JAMES R. GREGORY & CO. 


MINERALOGISTS, &c. 


HAVE NOW 


REMOVED TO 
1 KELSO PLACE, STANFORD ROAD, 


SINGTO N, W. 

A few minutes from Science Schools, South 
Kensington, High Street, and Gloucester Road Stations. 
Specimens, Collections, Appliances, &c. Lists as usual. 

New Catalogues preparing. 


REMOVED FROM 88 CHARLOTTE STREET, FITZROY SQUARE. 


FIRE OFFICE, 
19 LOMBARD ST., E.C., and 57 CHARING CROSS, SW. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 


SecrETaRIES—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £20,000,000. 


EPPS'S COCOAINE. 


COCOA-NIB EXTRACT. 
(TEA-LIKE.) 


The choicest roasted nibs (broken-up beans) of the natural Cocoa on being 
subjected to powerful hydraulic pressure, give forth their excess of oil, 
leaving for use a finely-flavoured ea loan a product which, 
when prepared with boiling water, has the consistence of tea, of which it is 
now, with many, beneficially taking the place. Its active principle being a 
gentle nerve stimulant, supplies the needed energy without unduly exciting 
the system. 


MICROSCOPES 


FOR SALE—A BARGAIN. 

SPLENDID BINOCULAR, by Ross, No. 1, largest size, with highest 
class objectives and accessories, cost £150 ; price ” £68 —_ 

A ditto, largest size, No. 1, cost £120; oe 455 

A FIRST-CLASS BINOCUL AR, by R. and J. Beck, cost £120 ; price 
455, tos 

Also a SWIFT’S PORTABLE MONOCULAR, cost £60; SWIFT'S 
PORTABLE BINOCULAR, cost £30 ; Smith and Beck's MONOCULAR 
MICROSCOPE, cost £60. 

These Bargains can be had on the Hire-Purchase System. 
Apply W. C. HUGHES, BREWSTER HOUSE, 82 MORTIMER 
ROAD, KINGSL AND, N. LONDON 


To SCIENTISTS and LANTERNISTS, &e. 


THE ART OF PROJECTION, AND COMPLETE 
MAGIC LANTERN MANUAL, by an Expert. Over 100 fine Illus- 
trations, with Priceless wrinkles in all Branches of Optical Projection. 
Never before Published. How to choose, what to avoid, and how to 
use Oil, Limelight, Dissolving, Electric, Opaque, Microscopic, and 
Polarising Lanterns, Slide Making and Painting, Enlarging, Register- 
ing, &c., &c. Prof. MALDEN says :—‘‘A thoroughly practical work, 
and should be studied by the experienced operator and ainateur alike.” 
A complete vade mecum of Optic: ul Lantern Manipulations, Price, 
bound in Cloth, 3s. 6¢@.; Postage, s@. Worth its weight in gold. Send 
for Opinions of "the Scientific Press to Mr. HUGHES, Prewster House, 
Mortimer Road, Kingsland, North London. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


THE IRISH NATURALIST. | 
A Monthly Magazine of Irish Zoology, Botany, and 


Geology. Price 6d. 


Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 
PRAEGER, B.A 


Vol 1 (1892), Price 3s. 6¢. Vol. 2 (1893), Price 5s. Vol. 3 (1894) will be 
sent in Monthly Parts to any Address for 5s. 


Dublin: EASON & SON, Lrp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). 


London : SIMPKIN, MARSHALL, HAMILTON, KENT & CO. 


-HOLLOWAY’S PILLS 


CURE 
Biliousness, Sick Headache, Indigestion 
and all Internal Complaints. 
CAN BE TAKEN BY THE MOST DELICATE. 


Holloway's Pills and Ointment may be obtained of 
all Medicine Vendors. 
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NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 


communications to the Editor. 


SUBSCRIPTIONS TO “NATURE.” 


To ALL PLACES ABROAD :— 


| 


| 
| 
| 
| 
| 


The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


CHARGES FOR ADVERTISEMENTS. 


Three Linesin Column ....... o 2 6 
One Eighth Page, or Quarter Column . 0 18 6 
Quarter Page, or Half a Column ... 115 © 
Half a Page, ora Column ...... 3 5 0 
6 60 


Money Orders payable to MACMILLAN & CO. 
OFFICE : 29 BEDFORD STREET, STRAND, W.C. 


MESSRS. MACMILLAN & CO.’S BOOKS 
STUDENTS OF CHEMISTRY. 


ANALYTICAL CHEMISTRY. By 


A. MENSCHUTKIN. Translated from the third German 
LOCKE. Medium 8vo, 17s. net. 


ESSAYS in HISTORICAL CHE- 


MISTRY. By T. E. THORPE, F.R.S. Crown 8vo, 
8s. 6d. net. 

HISTORY of CHEMISTRY from the 
EARLIEST TIMES to the PRESENT DAY. By 
ERNST VON MEYER, Ph.D. Translated by GEORGE 
McGowan, Ph.D. 8vo, 145. net. 

THEORETICAL CHEMISTRY from 
the STANDPOINT OF AVOGADRO’S RULE AND 
THERMO-DYNAMICS. By Prof. NERNST.  Trans- 
lated by Prof. CHARLES SKEELE PALMER, of the 
University of Colorado. With Twenty-six Woodcuts and 
Two Appendices. 8vo, 15s. net. 


EXPERIMENTAL PROOFS of CHE- 
MICAL THEORY for BEGINNERS. By WILLIAM 
RAMSAY, Ph.D., F.R.S. Second Edition. Pot 8vo, 


2s. 6d. 

CHEMICAL THEORY FOR BE- 
GINNERS. By LEONARD DOBBIN, Ph.D., and 
JAMES WALKER, Ph.D., D.Sc. Pot 8vo, 25. 6d. 


OUTLINES of GENERAL CHE- 


MISTRY. By Prof. WILHELM OSTWALD. Trans- 
lated by J. WALKER, D.Sc., Ph.D. 8vo, Ios. net. 


The SCIENTIFIC FOUNDATIONS 


OF ANALYTICAL CHEMISTRY TREATED IN 
AN ELEMENTARY MANNER. By WILHELM 
OSTWALD, Ph.D. Translated by GEORGE 
MacGOWAN, Ph.D. Crown 8vo, 5s, net. 


MANUAL of PHYSICO-CHEMICAL 


MEASUREMENTS. By Prof. W. OSTWALD. Trans- 
lated by JAMES WALKER, D.Sc., Ph.D. Illustrated. 
8vo, 75. net. 


A TREATISE on CHEMISTRY. By 


Sir H. E. ROSCOE, F.R.S., and the late C. SCHOR- 
LEMMER, F.R.S. Vol. I. The Non-Metallic Ele- 
ments. New Edition. Completely revised by Sir H. E. 
Roscor, assisted by Drs. H. G. COLMAN and A. HARDEN. 
With 374 Illustrations and a Portrait of Dalton engraved 
by C. H. JEENS. 8vo. 21s. Vol. II. Part I. Metals, 18s. 
Vol. II. Part II. Metals, 18s. Vol. III. Organic Che- 
mistry. Parts I., II., IV., and VI., 21s. each. Parts 
III. and V., 18s. each. 

LESSONS in ELEMENTARY CHE- 
MISTRY, INORGANIC and ORGANIC. By Sir 
H. E. ROSCOE, F.R.S. Sixth Edition, thoroughly 
revised. Feap. 8vo, 45. 6d. 


| 


| 


Edition, under the supervision of the Author, by JAMES 


INORGANIC CHEMISTRY for BE- 
GINNERS. By Sir HENRY E. ROSCOE, F.R.S. 
Assisted by JoserpH Lunt, B.Sc. Globe 8vo, 2s. 6d. 


The RISE and DEVELOPMENT of 
ORGANIC CHEMISTRY. By CARL SCHOR- 
LEMMER, LL.D., F.R.S. Revised Edition. Edited by 
ARTHUR SMITHELLS, B.Sc. Crown 8vo, 5s. net. 


A TEXT-BOOK of INORGANIC 
CHEMISTRY. By Prof. IRA REMSEN. 8vo, 16s. 


INORGANIC CHEMISTRY. By the 
same. Crown 8vo, 6s. 6d. 
By the 


ORGANIC CHEMISTRY. 
same. Crown 8vo, 6s. 6d. 

The ELEMENTS of CHEMISTRY. 
By the same. New Edition. Fecap. 8vo, 2s. 6d. 

PRACTICAL INORGANIC CHE- 


MISTRY. By FRANCISJONES, F.R.S.E. Feap. 8vo, 
2s. 6d. (QUESTIONS ON SAME. 35. 


PRACTICAL ORGANIC CHEMIS- 


TRY. By J. B. COHEN, Ph.D. Feap. 8vo, 2s. 6d. 
LESSONS IN ORGANIC CHEMIS- 


TRY. Part I., Elementary. By G. S. TURPIN, M.A., 
D.Sc., Principal of the Technical School, Huddersfield. 
6d. 


2s. 6d. 

A LABORATORY MANUAL OF 
ORGANIC CHEMISTRY : a Compendium of Laboratory 
Methods for the use of Chemists, Physicians, and Pharma- 
cists. By Dr. LASSAR-COHN. Translated from the 
second German Edition by ALEXANDER SMITH, 
B.Sc., Ph.D. Crown 8vo, 8s. 6d. 


The CHEMICAL BASIS of the ANI- 
MAL BODY. An ap dix to Faster’s ‘‘ Text-Book of 
Physiology.” Fifth Edition. By A. SHERIDAN LEA, 
M.A., D.Sc., F.R.S. Svo, 75. 6d. 


CHEMICAL ANALYSIS OF OILS, 
FATS, AND WAXES, AND OF THE COMMERCIAL 
PRODUCTS DERIVED THEREFROM. From the 
German of Prof. Dr. R. BENEDIKT. Revised and enlamed 
by Dr. J. LEWKOWITSCH, F.L.C., F.C.S., late Technical 
Manager at the Whitehall Soap Works, Leeds ; Consulting 
Chemist and Chemical Engineer. 8vo, 215. net. 


SYSTEMATIC SURVEY OF THE 
ORGANIC COLOURING MATTERS. By Drs. G. 
SCHULTZ and P. JULIUS. Translated and Edited, 
with extensive additions, by ARTHUR G. GREEN, 
F.LC., F.C.S. Imperial 8vo, 215. net. 


MACMILLAN AND CO., LONDON 
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THE AMERICAN SCIENTIFIC JOURNAL, 


SCIENCE. 


A WEEKLY JOURNAL DEVOTED TO THE ADVANCEMENT OF SCIENCE. 


EDITORIAL CoMMITTEE: S. NEwcomB, Mathematics ; R. S. Woopwarpb, Mechanics; E. C. PICKERING, Astronomy ; T. 

MENDENHALL, Physics; R. H. THursTon, Engineering ; IRA REMSEN, Chemistry ; J. Le Conre, Geology; W. M. Davis, 

Physiography ; O. C. MARSH, Palzontology ; W. K. Brooks, Invertebrate Zoology ; C. HART MERRIAM, Vertebrate Zoology ; 

S. H. Scupprer, Entomology; N. L. Brrrron, Botany ; Henry F. Osporn, General Biology; H. P. Bowpircu, Physiology ; 
J. S. Bituincs, Hygiene ; J. MCKEEN Carret, Psychology; DANIEL G. BRINTON, J. W. POWELL, Anthropology. 


SINGLE COPIES, 15 CENTS. ANNUAL SUBSCRIPTION, FIVE DOLLARS. 


ENGLISH AND CONTINENTAL SuBscriIPpTIONS, TWENTY-ONE SHILLINGS, MAy BE sENT TO 
MACMILLAN & CO., 29 AND 30 BEDFORD STREET, COVENT GARDEN, LONDON. 


-FREDK. JACKSON & Co, 


THE 


CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
LIMITED, CARLYLE ROAD, CAMBRIDGE. 


Manufacturers of a new and 
improved form of Rocking 
Microtome for Cutting Flat 
Sections by the Ribbon | 
Method. 

Particulars of the above 
will be sent on application. 


(Late MOTTERSHEAD & CO.), 


14 CROSS STREET, MANCHESTER 


Goods Entrance: 10 Half-Moon Street, 


LABORATORY FURNISHERS, 


Importers, Manufacturers, and Dealers in 


CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 
Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 
- | Illustrated Catalogue of Apparatus, with Price List 
Illustrated Catalogue of of Chemicals, free on application. 
Apparatus sent Post Free on ‘ 
receipt of 15. 6d. \ Telegraphic Address—“* APPARATUS, MANCHESTER. 
SS Telephone Number—2038. 
Address all communications: 


‘‘Instrument Company, Ltd., Cambridge.”’ 
STANLEY 


TO SCIENCE LECTURERS. 


* Mathematical Instrument Manufacturer to H. M. Government, Council 
LANTERN, of India, Science and Art Department, Admiralty, &c. 
Miniature Triple Lantern constructed for B. J. MALDEN, Esq.; great | Mathematical, Drawing, and Surveying Instruments 
success. New Oxyhydrogen Microscope. Science Lanterns for lass of every description 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 


Physical and Physiological 
Apparatus of every descrip- 
tion. 

Sole Makers of Callendar & | 
Griffiths’ Pyrometers for the 
Measurement of Tempera- 
tures. 

Seismographs and Earth 

Tremor Apparatus. 


Apparatus for estimation of sulphur in spent oxide. 


Highest Award. Supplied to the Royal Polytechnic Institution, Dr. H. Of the Highest Quality and Finish, at most Moderate Prices. 
Grattan GuiINNEss, Madame ApELINA Patti, &c. Patent Pamphengos | . ‘st Post Free. 

Science Lanterns. The Universa! Lantern 4-inch Condensors, gewick I Illustrated Price List Post Free. 
Portrait Combination front Lenses, 1 5s. 6d., marvellous value. Science W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 


Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern Excellence of Construction of Mathematical Instruments, and the only Goup 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- MEDAL in the International Inventions Exhibition 1885 for Mathematical 
vings, 6d.; Postage, 3¢. List of 300 Lecture Sets, Science Subjects, | Work. Silver Medal, Architects’ Exhibition. 1886. 

Cog 


iews, 6d.; Postage, 2d. Pamphlets Free—W. C. HUGHE 
SPEciAtistT. Brewster House. 82 Mortimer Road, Kingsland, N. =, Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


“OPTIMUS” MAGIC LANTERNS ron DRAWING ROCM LECTURE HALL 


P Limelight may be adapted withcut alteration at an extra cost of 16S. 
_ , Each Magic Lantern is efficient for Exhibitions. The Lens gives crisp definition, being a superior Achromatic Photographic Combination with rack and 
pinion. It is fitted to a telescopic lengthening tube, so gaining increased focal accommodation. The Condenser is composed of two plano-convex lenses of 
4 inches . The refulgent lamp has 3 wicks, yielding a brilliantly illuminated picture. Each is complete in Box. 


LANTERN 
PHOTOS. 


Plain, 
Co!oured, 1/6. 


All Accessories at 
reasonable prices. 
Perforated Russian CAT ALOG UE Mahogany Body, 


Russian Iron Body, | “Iron Body, Bi Brass Stage and 3 
ing tank) with Brass Sliding Tubes. Sliding Tubes. POST FREE. draw Sliding Tubes. 
Brass Sliding Tubes. 


PERKEN, SON & RAYMENT, LONDON. 


+ Student's LANTERN 


Superior Japanued (to take demonstrat- 
Metal Bod 


Printed by RicHarp Clay AND Sons, LimitEp, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published ly 
MACMILLAN AND Co., at 29 Bedford Street, London, W.C., and 66 Fifth Avenue, New York.—Tuurspay, January 9, 1896. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘“* To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoORDSWORTH. 


No. 1368, VOL. 53.] 


THURSDAY, JANUARY 16, 1806. 


[PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.] 


{All Rights are Reserved. 


THE “STONYHURST” 


SIMPLEX SUNSHINE RECORDER. 


SOLE MAKERS: 
NEWTON & CO., 3 Fleet Street, LONDON. 


Records the intensity and 
duration of sunshine for 24 
hours on a prepared photo- 
graphic chart which merely 
requires washing in cold water 
to become permanent. This 
instrument, which is well made 
and thoroughly efficient, has 
been designed to enable accu- 
rate records to be obtained by 
those who do not wish to go 
to unnecessary expense. The 
**Stonyhurst ” Simplex Sun- 
shine Recorder, with divided 
arc to suit any latitude, with 
roo charts and directions 
use, complete ... ... 3 


“NEWTON & CO. 


OPTICIANS to THE QUEEN and THE GOVERNMENT, 
STREET, =. Cc. 


No Scientific Man 
should 
be without a 


CAMERA, 


Full particulars 
free 
on application. 


BROWNING’S 


NEW FOLDING OPERA GLASS, 
“THE CECIL.” 


A powerful, portable, handy and hardy Opera Glass ; perfectly 
rigid when open for use, and most convenient for the pocket 
when closed. Price £2 10s. Od. 

Lilustrated Catalogue of Binoculars Post Free. 


JOHN BROWNING, 
OPHTHALMIC OPTICIAN 
63 STRAND, LONDON, W.C. 


NEGRETTI AND ZAMBRA’S 
BAROGRAPHS AND_THERMOGRAPHS. 


The Barograph is fitted in a Mahogany Case with Giass Front, as shown 
above. The Thermograph is mounted in a japanned Metal Case with Glass 
Front, for either indoor or outdoor use. The above give continuous records 
on Charts, which only require changing once a week, and are invaluable to 
invalids and others who are unable to take daily readings of the ordinary 
instruments. Price of each, with supply of Charts for one year, £6 10s. 


NEGRETTI & ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS TO T 
38 HOLBORN VIADUCT, 
hemes CORNHILL, and 122 REGENT STREET. 
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BEDFORD COLLEGE (LONDON) 

FOR WOMEN, 
8 and 9 YORK PLACE, BAKER STREET, W. 
Founded 1849. 
Principat : Miss EMILY PENROSE. 

SESSION 1895-6. 

The LENT TERM will begin on THURSDAY, JANUARY 16. All 

nquiries as to Lectures and Residence in the College to be made of the 


PRINCIPAL. 
LUCY J. RUSSELL, Honorary Secretary. 


UNIVERSITY OF ABERDEEN. 
LECTURESHIP IN AGRICULTURAL CHEMISTRY. 


It is intended to appoint a Lecturer on this subject, to enter on duty in 
April next. 

Information with regard to duties and emoluments may be had on applica- 
tion to R. Wacker, Esq., M.A., Secretary of the University Court, 
Aberdeen, with whom applications are to be lodged on or before February 13 
ensuing. 

University of Aberdeen, January 10, 1896. 

Lecturers on Scientific, Literary, or Artistic 
Subjects, visiting the West of England during the next few months, 
would oblige by communicating (giving particulars) with the DirEcror, 
Technical School, Tiverton, Devon. 


MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
Y INSTRUMENTS, 
y 44 Hatton Garden, London. 
Catalogues Free. 


belonging to the late GkorGE KNowLes, Esq., comprising ASTRO- 
NOMICAL TELESCOPE, 4}-in. Objective, Equatorially Mounted, 
with Micrometer Driving Clock, &c., by Cooke & Sons; Large 
MICROSCOPE, by late ANprEew Ross ; Student's SPECTROSCOPE 
by BrowninG, and STANDARD BAROMETER by Casetia,— 
Address, J. McL., 5 Lindum Terrace, Manningham, Bradford. 


STANLEY [tag 


Mathematical Instrument Manufacturer to H. M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every description 
Of the Highest Quality and Finish, at most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only Go_p 
MEDAL in the International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition. 1836. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


MICROSCOPES 
FOR SALE—A BARGAIN. 


SPLENDID BINOCULAR, by Ross, No. 1, largest size, with highest 

class objectives and accessories, cost £150 ; price £68 10s. 

A ditto, largest size, No. 1, cost £120; price £55 1os. 

i FIRST-CLASS BINOCULAR, by R. and J. Beck, cost £120 ; price 
55 10s. 

Also a SWIFT'S PORTABLE MONOCULAR, cost £60; SWIFT'S 

PORTABLE BINOCULAR, cost £30 ; Smith and Beck’s MONOCULAR 

MICROSCOPE, cost £60. 


These Bargains can be had on the Hire-Purchase System. 


Apply W. C. HUGHES, BREWSTER HOUSE, 82 MORTIMER 
ROAD, KINGSLAND, N. LONDON. 


To SCIENTISTS and LANTERNISTS, &. 


THE ART OF PROJECTION, AND COMPLETE 
MAGIC LANTERN MANUAL, by an Expert. Over 100 fine Illus- 
trations, with Priceless wrinkles in all Branches of Optical Projection. 
Never before Published. How to choose, what to avoid, and how to 
use Oil, Limelight, Dissolving, Electric, Opaque, Microscopic, and 
Polarising Lanterns, Slide Making and Painting, Enlarging, Register- 
ing, &c., &c. Prof. MALDEN says :—‘‘A thoroughly practical work, 
and should be studied by the experienced operator and amateur alike.” 
A complete vade mecum of Optical Lantern Manipulations. Price, 
bound in Cloth, 3s. 6¢@.; Postage, sd. Worth its weight in gold. Send 
for Opinions of the Scientific Press to Mr. HUGHES, Brewster House, 
Mortimer Road Kingsland, North London. 


FOR SALE.—The valuable Instruments | 


BACTERIOLOGICAL DEPARTMENT, 
KING’S COLLEGE, 


Prof. CROOKSHANK, Director. 
The COURSE for DIPLOMA of PUBLIC HEALTH will commence 


on Monday, January 20, at 11 a.m. 

The EVENING CLASS for Instruction in BACTERIOLOGY, with 
Practical Work, will commence on Monday, January 27 (7 to 9 p-m.). 

The LABORATORY is OPEN Daily for Practical Instruction Private 
Work, and Original Research (10 a.m. to 5 p-m.). ’ 

For Syllabus apply to the Secretary, King’s College, London. 


The MINERAL and BOOK BUSINESS of 
DR. A. E. FOOTE 


Will be carried on as heretofore, under the management of Warren M. 


OOTE. 
AUGUSTA M. FOOTE, 
WARREN M. FOOTE, 
(Executors for A. E. Foore, deceased.) 
1226 North Forty-first Street, 
Philadelphia, Pa., U.S.A. 
__ October 22, 1895. 


LIVING SPECIMENS 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinospharium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, AmPhioxus, Rana, Anodon, &c., for Dissection purposes, 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 
MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 

THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amgbinenns Nereis 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammars, 
Ligia, Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, Salps 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

THE DIRECTOR. 


Biological Laboratory, Plymouth. OR. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
Illustrate the leading Text-books, in Boxes, with Trays. 
50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s. 
New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils, Post Free. 
ROCK SECTIONS for the MICROSCOPE, from 1s. 6d. each, Post Free. 
CATALOGUES GRATIS. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c., 


THOMAS RUSSELL, 


78 NEWGATE STREET, LONDON, _ 
F. H. BUTLER, M.A. Oxon., Assoc. R. 8. Mines 


NATURAL HISTORY AGENCY, 

158 BROMPTON ROAD, LONDON. 

Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. a 

The following can now be furnished :—Alveolina and Miliolina Limestone, 
Selsey ; Chalk-Rock, Bucks ; Triassic Conglomerate, S. Devon; Tourme 
line-Granite and Elvan, near Ivy Bridge ; Troctolite, Hornblende-Schist, 
Gabbro, Mica-Diorite, Serpentine with unaltered Olivine and with Bastite, 
Coverack and the Lizard district ; and Kaolin Rock with Fluor, Epidiorite, 
Spotted Schist, coarse Biotite-Granite, and massive Biotite, E. Cornwall.— 
Micro. sections of many of the above ready or in preparation. Students 
rock-sections, a series at ts. each. Zinc, Gold, Tin, and Iron Ores for assay 
ing. Cabinets, Specimen Trays and Boxes, and Micro-Glass of ay 
description supplied. = 


JAMES R. GREGORY & C0. 


MINERALOGISTS, &c. 


HAVE NOW 


REMOVED TO 
1 KELSO PLACE, STANFORD ROAD, 


KENSINGTON, W. 


A few minutes from Natural History Museum, Science Schools, South 
Kensington, High Street, and Gloucester Road Stations. 
Specimens, Collections, Appliances, &c. Lists as usual. 
New Catalogues preparing. 


REMOVED FROM 88 CHARLOTTE STREET, FITZROY SQUARE. 
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 HOLLOWAY'S OINTMENT 


GRATEFUL—OOMFORTING. “Gout, Rheumatism, Lumbago, Sciatica, 
Cuts, Bruises, Sprains, &c. 
C O C O A | INVALUABLE FOR ALL SKIN DISEASES. 
BOILING WATER OR MILK, | Holloway’s Ointment and Pills may be obtained of 
THE ENTOMOLOGIST’S MONTHLY : 
MAGAZINE. all Medicine Vendors 


Price Sixpence, Monthly. 


Edited by C. G. Barrett, G. © Cuampion, F.Z.S., J. W. DouGias, ALBERT EDWARD JAMRACH 


Ww. W. M.A., F. 4%. R. McLacutan, F. R'S., E. SAUNDERs. 
F. 


L'S., and (Late CHARLES JAMRACH), 
Lorp WALSINGHAM, M. A., LL.D., F.R.S. | 
This Magazine, 1864, contains articles and notes NATURALIST, 
on all subjects connected with Entomology, and especially on the Insects of | 
the British Isles. ae 2 | 180 ST. GEORGE STREET EAST. 
—Six S A st | 
U & ACKSON (Mr. Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 


1 Paternoster Row. 


HARVEY & PEAK. 


(BY APPOINTMENT TO THE ROYAL INSTITUTION OF GREAT BRITAIN.) 


INDUCTION COILS, giving from 2 in. to 15 in. Sparks for the WonDERFUL 
Experiments of TEsLa. 

TESLA’S APPARATUS (Patent). 

SPECTRUM TUBES of the New Gases HeEtium and Arcon. 

VACUUM TUBES. Large Assortment. 

WIMSHURST MACHINES of Improved Construction and Best Make. 

WIMSHURST MACHINES, ordinary, from 41 15s. 

AERIAL GRAPHOSCOPES. Bruce’s Patent. 


Illustrated Catalogue, Parts 1 and 2, Sixpence each. 


56 CHARING CROSS ROAD, LONDON, W.C, 
THE AMERICAN SCIENTIFIC JOURNAL, 


SCIENCE. 


A WEEKLY JOURNAL DEVOTED TO THE ADVANCEMENT OF SCIENCE. 


Epiror1aAL COMMITTEE: S. NEwcoms, Mathematics ; R. S. Woopwarb, Mechanics; E. C. PICKERING, Astronomy ; T. C. 

MENDENHALL, Physics; R. H. THurston, Engineering ; IRA REMSEN, Chemistry ; J. Le Conte, Geology; W. M. Davis, 

Physiography ; O. C. MARSH, Palzontology ; W. K. Brooks, Invertebrate Zoology ; C. HART MERRIAM, Vertebrate Zoology ; 

3. H. Scupper, Entomology ; N. L. BRITTON, Botany ; HeENry F. Osporn, General Biology; H. P. Bowpitcn, Physiology ; 
J. S. Hygiene ; J. CaTre.t, Psychology; DANIEL G. BRINTON, J. W. PowEL, Anthropology. 


SINGLE COPIES, 15 CENTS. ANNUAL SUBSCRIPTION, FIVE DOLLARS. 


ENGLISH AND CONTINENTAL SuBscripTions, TWENTY-ONE SHILLINGS, MAY BE SENT TO 
MACMILLAN & Co., 29 AND 30 BEDFORD STREET, COVENT GARDEN, Lonpon. 


Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


NOTICE. —Advertisements oud business hie for NATURE should be addressed to the Publishers ; "Editorial 
communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO “NATURE.” CHARGES FOR ADVERTISEMENTS. 
1 8 0 Three Linesin Column ....... o 2 6 
To ES edema 7 One Eighth Page, or Quarter Column . 0 18 6 
Yearly 110 6 Quarter Page, or Half a Column ... 115 0 
Half-yearly : Half a Page, ora Column ...... 


Money Orders payable to MACMILLAN & CO. 
OFFICE : 29 BEDFORD STREET, STRAND, W.C. 
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JUST PUBLISHED, with 381 Illustrations. 


7s. 6d. 


ELEMENTARY TREATISE 


ON 


ELECTRICITY AND MAGNETISM. 


Founded on Joubert's ‘‘ Traité Elémentaire d’Electricité.” 


Crown 8vo, 


BY 
- C. FOSTER, F.R.S., Quain Professor of Physics in University 
‘ollege, London ; and 
EK. ATKINSON, Ph.D., formerly Professor of Experimental Science in 
the Staff College. 


LONDON : LONGMANS, GREEN, & CO. 


WITH PORTRAIT AND TWO ILLUSTRATIONS. 
Svo. 15s. 


THE LIFE AND LETTERS OF 


GEORGE JOHN ROMANES, 
M.A., LL.D., F.R.S. 


Written and HEdited by his 


WIFE. 


LORDON LONGMANS, GREEN, & CO. 


NEW BOOKS IN SCIENCE. 
1. A Manual of Physiology. 


By Prof. G. NEIL STEWART, M.A., M_D., D.Sc. (University Series 
of Manuals). 300 Engravings and 5 Coloured Plates. Price 15s. 


2. A Manual of Physics. 
Second Edition, Re-written for Elementary 
By WM. PEDDIE, D.Sc., F.R.S.E., Assist. Prof. of Physics, 
University of Edinburgh (University Series) Price 7s. 6d. 

3. Text-book of Veterinary Physiology. 
By Veterinary-Capt. F. SMITH, F.R.C.V.S., F.1.C.. Examiner in 
Physiology R.C.V.S. Second Edition, Illustrated. Price 15s. 

4. The Analysis of Food and Drugs. 


For Practical Laboratory Work. By T. H. PEARMAIN and C.G. 
MOOR, M.A, F.C.S. 
Price 3s. 6d. 


BAILLIERE, 


and Advanced Students. 


London : 


TINDALL, 


Strand. 


& COX, King William Street, 


In Crown 8vo, Cloth. Fully Illustrated. [/n the press. 


THE SKULL OF THE DOG. 


A MANUAL FOR STUDENTS. 
WITH A GLOSSARY OF OSTEOLOGICAL TERMS. 
3y WALTER E. COLLINGE, F.Z.S., Assistant Lecturer and Demon- 
strator in Zoology and Comparative Anatomy, Mason College, Birmingham. 
PRICE 5s. NET. 
Lonvon: DULAU & CO., 37 Sono Seuare. 
BirminGuamM: CORNISH BROTHERS, 37 New Srreet. 


FOURTH-DIMENSIONAL LITERATURE. 
By C. HOWARD HINTON, B.A. 


SCIENTIFIC ROMANCES. 
ERA of THOUGHT. 
STELLA; and an UNFINISHED COMMUNICATION. 


Parts. Each 1s. 


38. 6d. 


ANOTHER or, THE FOURTH DIMENSION, by A. T. 
SCHOFIELD, M.A. 2s. 6d. 
SWAN SONNENSCHEIN & CO., Ltd., LONDON. 


THE GEOLOGICAL TIME PAPERS. 
No.1. The R. Geological Time Scale. Price 14. 


O'DRISCOLL, LENNOX, & CO., 10 oa 12 Elephant Road, Elephant 
and Castle, S.E. 


Radcliffe’ s 38" Puzzle.— 


—Nature, September 26 and November 


$6 “ Very Ingenious.” | “3 


RADCLIFFE’S “SOLAR SPECTRUM PUZZLE.” —“ Ingenious,” 
— Nature, December 12. 
RADCLIFFE’S (4000 sold) COMBINATION 


“GON RAPH” 
DRAWING INSTRUMENT. 


Each, post free, 1s.—W™. le re, Andreas School, Isle of Man. 


The only moderately-priced work extant. | 


J.& A. CHURCHILL 
PUBLISHERS. 


THE QUARTERLY JOURNAL OF 
MICROSCOPICAL SCIENCE. 


| Edited by E. RAY LANKESTER, M.A., LL.D., F.R.S, 
with the co-operation of ADAM SEDGWIC K, M.A, 
F.R.S., and W. F. R. WELDON, M.A,, F.R.S. 
Contents of No. 151, January, with 12 Plates, Price tos, 
The Development of Asterina Gebbosa.® By E. W. MAcBrine, 
Fellow of St. John’s College ; ; Demonstrator in Animal 
| Morphology in the University of Cambridge. 


MENTAL PHYSIOLOGY, ESPECIALLY 
in its RELATION to MENTAL DISORDERS. By THEO. B. 
| HYSLOP, M.D., Assistant Bethlem Royal Hospital ; Lec 
turer on Mental Diseases, St. Mary's Hospital. With Illustrations 
8vo, 18s. 


ELEMENTS of HEALTH: an Intro. 
—_ to the Study of HYGIENE. By LOUIS C. PARKES, M.D. 


P.H., Medical Officer of Health for Chelsea, Lecturer on Publi 
| Health at St. George's Hospital. With Illustrations, Post 8vo, 3s. 6d. 


_ ILLUSTRATED AMBULANCE LEC. 


TURES (to which is added a Nursing 
} Regulations of the St. 
H. MARTIN, M.D., 


gravings, Crown 8vo 


Lecture), in accordance with th 
John’s Ambulance Association, By JOHN M. 
F.R.C.S., B.S. Fourth Edition, with 60 


2S. 


PRACTICAL AMBULANCE TABLETS. 
By SYDNEY PARTRIDGE, M.D., Examiner and Lecturer to th 
St. John’s Ambulance Association. Fourth Edition, Enlarged, with 
Engr: wings, 1s. 


ELEMENTS OF HUMAN PHYSIOLOGY. 
By ERNEST H. STARLING, M.D., Joint-Lecturer on Physiology 
at Guy's ‘Hospital. Second Edition, Revised and Enlarged, with 12 

| Engravings, Crown 8vo, 7s. 6d. 

| 

} 

| 


A MANUAL OF BOTANY. ByJ. Reynolds 


GREEN, F.R.S., Sc.D., 


Professor of Botany to the Pha armaceutica 


Society; Examiner in Botany to the Universities of London and 
Glasgow. 2 Vols., Crown 8vo. ‘ 

| Vol. MORPHOLOGY AND ANATOMY. With 778 Llustrations 

| Vol. Il. CLASSIFICATION AND VEGETABLE PHYSIOLOGY 


| (In the press.) 


PRACTICAL CHEMISTRY AND QUALI- 
TATIVE ANALYSIS: specially adapted for Colleges and School. 
jy FRANK CLOWES, D.Sc., Professor of Chemistry in U niversity 
College, Nottingham. Sixth Edition, with 84 Engravings, Post Sv, 
8s. 6d. 


| ELEMENTARY QUALITATIVE ANA- 
LYSIS: suitable for Organised Science Schools. By FRANK 
CLOWES, D.Sc.Lond., Professor of Chemistry in University College, 
Nottingham, and J. BE RNARD COLEMAN, Head of the Chemical 
Department, South-West London Polytechnic. With Engravings, Pot 
8vo, 2s. 6d. 


By the same Authors. 


QUANTITATIVE ANALYSIS: specially 


adapted for Colleges and Schools. Third Edition, with 106 Engravings 
Post 8vo, gs. 


VALENTIN’S QUALITATIVE ANA- 
LYSIS. With a short Course of Quantitative Experiments. Edited by 
Dr. W. R. HODGKINSON, F-R.S.E., Professor of Chemistry and 

Physics in the Royal Military Academy "and Artillery College, Wool 

| wich. Eighth Edition, Revised and Enlarged, 8s. 6d. 

| 


BLOXAM’S CHEMISTRY, INORGANIC 
AND ORGANIC, with Experiments. Re-written and Revised 9 
JOHN MILLAR THOMSON, Professor of Chemistry, Kings 
College, London, and ARTHUR G. BL OXAM, Head of the Che ve 
istry Department, The Goldsmiths’ Institute, New Cross, London 
Eighth Edition, with 281 Engravings, 8vo, 18s. 6d. 


BLOXAM’S LABORATORY TEACHING: 
or, Progressive Exercises in Practical Chemistry. Edited by ARTHU 
= BLOXAM, Head of the Chemistry Department, The Golds _ 

Institute, London. Sixth Edition, Revised and much Enlarged, ¥" 
80 Wpodcuts, Crown 8vo, 6s. 6d. 


LONDON : 
J. & A. CHURCHILL, 11 NEw BURLINGTON STREET. 
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J. H. STEWARD ’S 
Semi-Automatic Electric 


LAMP. 


Mechanical 
Adjustments. 


Focus Keeping. 


Simple and . 
Certain. 


Will Fit 
Ordinary 


Catalogues 
"Post Free. 


Price £5 10s. simpler Form, £4 4s. 
6 STRAND; 457 WEST STRAND; 7 CRACECHURCH ST., LONDON. 


THE 


CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
LIMITED, CARLYLE ROAD, CAMBRIDGE. 


improved form of Rocking 
Microtome for Cutting Flat 
Sections by the Ribbon 
Method. 


will be sent on application. 


Ap: aratus of f every descrip- 
tio 

Sole Makers. of of Calendar & 
Griffiths’ Pyrometers for the 
Measurement of Tempera- 
tures. 

Seismographs and Earth 
Tremor Apparatus. 


Apparatus sent Post Free on 
receipt of 1s. 6d. 


Address all communications: 
“Instrument Company, Ltd., Cambridge.”’ 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, Goniometers, Cathetometers, Optical 
s, &c., &c. Instruments for special purposes constructed to Clients’ 
owndesigns. Price List on application. 


W. WILSON (formerly Foreman at Messrs. ELLIOTT BROS.), | 


56 Crogsiand Road, Chalk Farm, London, N.W. 


Lanterns. 


QUARTZ FIBRES. 


Supplied in any Length up to 6 feet. 
126 


Small Frame, 12 
of 5 inches 


Small Frame, containing 12 Lengths 
of 15 inches 


Post Free in Great Britain. 


For other Sizes, apply to— 


ELLIOTT BROTHERS, 
{01 ST. MARTIN'S LANE, LONDON, W.C. 
TO SCIENCE LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL 


| LANTERN, used by late W. Lant Carpenter, Esq., Prof. Forpes, &c. 


Miniature Triple Lantern constructed for B. J. Matpen, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr. H. 
GraTTAN GUINNESS, Madame ApDELINA Patti, &c. Patent Pamphengos 
Science Lanterns. The Universa! Lantern 4- -inch Condensors, 4-wick Lamp, 
Portrait Combination front Lenses, £1 5s. 6a¢., marvellous value. Science 


| Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 


Manufacturers of anew and | 


ravings, 6d.; Postage, 3¢. List of 300 Lecture Sets, Science ceoce 
iews, &c., 6d. ; Postage, 2d. Pamphlets Free. —W. C. HUG HES, 
Specia.ist, Brewster House. 82 Mortimer Road, Kingsland, N. 


PHCNIX FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 


Particulars of the above 


Physical and Physiological 


ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SecrETaries—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £20,000,000. 


THE TOTAL ECLIPSE OF THE SUN, 


Illustrated Catalogue of 


AUGUST 4g, 1896. 


The ORIENT STEAM NAVIGATION COMPANY, Ltd., propose to 
send one of their Steamships of about 4000 tons gross register and 3000 H.P. 


| to Vadsé in the Varanger Fiord, Lapland (about 30° E. Long.), to enable 


observation to be made of the above Eclipse. 

Itinerary :—Leave I ondon July 24, visit Bergen, Gudvangen (for Romsdal 
Valley), Naes, Beian; arrive Vadsé August 3; leave Vadsé roth ; call at 
Trondhjem, and arrive London August 1&. 

Passage money, 35 Guineas. 

Preliminary Deposit on Booking, £5. 
F. GREEN & CO. 


ANDERSON, ANDERSON, & CO.) London. 


For further Particulars apply to the latter Firm, 5 Fenchurch Avenue 
E.C., or to the West-End Branch Office, 16 | Cockspur Sereet, S.W. 


Early application is desirable. 


Head Offices, 
Fenchurch Avenue, 


M anagen| 


TOTAL ECLIPSE OF THE SUN, 


AUGUST oth, 1896. 


VISIBLE 


IN LAPLAND. 


In order to view the EcL1pse to the greatest advantage, or to spend some time at VARDO or VADsO, Messrs. THOS. COOK 
AND SON issue Tickets to BERGEN or TRONDHJEM and BACK by any Route or Line of Steamers, and thence by Mail Steamers 


to Bopé or VARDO, or any other point. 


SPECIAL ECLIPSE CRUISES BY STEAMERS GARONNE AND LUSITANIA 
WITH SHORE EXCURSIONS 
TO VADSO AND THE FJORDS. 
LEAVING LONDON FRIDAYS, JULY 247TH AND 


Programmes Free. 


THOS. COOK AND SON, 


LUDGATE CIRCUS, LONDON, AND BRANCHES, 


CHIEF OFFICE IN Norway: TORVET, BERGEN. 
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MESSRS. MACMILLAN & CO.’S BOOKS 
STUDENTS OF PHYSICS. 


LABORATORY MANUAL of 


PHYSICS and APPLIED ELECTRICITY. Edited by 
E. L. NICHOLS. Vol. I. Junior Course in General 
Physics. By E. Merritt and F. J. RoGers. 12s. 6d. 
net. Vol. II. Senior Course. By G. S. MOoLer, F. 
BEDELL, H. J. Horcukiss, C. P. MAtTrHews, and 
EDITOR. 8vo. 12s. 6d. net. 


An ESSAY on the GENESIS, CON- 
TENTS, and HISTORY of NEWTON’S ‘“PRIN- 
CIPIA.” By WALTER W. ROUSE BALL, Fellow and 
Assistant Tutor of Trinity College, Cambridge. Crown 
8vo. 6s. net. 


UTILITY of QUATERNIONS in 
PHYSICS. By ALEXANDER McAULAY, M.A., 
Lecturer in Mathematics and Physics in the University of 
Tasmania. 8vo. 55. net. 


An ELEMENTARY TREATISE on 
THEORETICAL MECHANICS. By Prof. ALEX- 
ANDER ZIWET, Assistant Professor of Mathematics in 
the University of Michigan. Part I. KINEMATICS. 
Part II. Introduction to DYNAMICS ; STATICS. 
8vo. 8s. 6d. net each part. 


APPLICATIONS of DYNAMICS to 
PHYSICS and CHEMISTRY. By J. J. THOMSON, 
M.A,, F.R.S., Fellow of Trinity College, and Cavendish 
Professor of Experimental Physics, Cambridge. Crown 


8vo. 7s. 6d. 
A TREATISE on the MOTION of 


VORTEX RINGS. An Essay to which the Adams Prize 
was adjudged in 1882, in the University of Cambridge. 
By J. J. THOMSON, F.R.S. 8vo. 6s. 


A TREATISE on HYDROSTATICS. 
By ALFRED GEORGE GREENHILL, F.R.S., Pro- 
fessor of Mathematics in the Artillery College, Woolwich. 
Crown 8vo. 7s. 6d. 


PHYSICS: Advanced Course. By Geo. 


F. BARKER, Professor of Physics in the University of 
—— With a Magnetic Map of the United States. 
vo. 215. 


A TEXT-BOOK of the PRINCIPLES 
of PHYSICS. Ay ALFRED DANIELL, M.A., Lec- 
turer on Physics in the School of Medicine, Edinburgh. 
Third Edition, Medium 8vo. 21s. 


LESSONS in ELEMENTARY 
PHYSICS. By BALFOUR STEWART, LL.D., F.R.S. 
With a coloured spectrum. New and Enlarged Edition. 
Feap. 8vo. 45. 6d. 


QuEsTions. By T. H. Core. Pott 8vo. 2s. 


LESSONS in ELEMENTARY PRAC- 


TICAL PHYSICS. By BALFOUR STEWART, 
LL.D., F.R.S., aud W. W. HALDANE GEE, Demon- 
strator and Assistant Lecturer in Physics, the Owens 
College. Vol. I. General Physical Processes. Crown 
8vo. 6s. Vol. II. Electricity and Magnetism. Crown 
8vo. 75. 6d. 


| 


AN EXERCISE BOOK OF ELE. 
MENTARY PRACTICAL PHYSICS FOR ORGAN. 
ISED SCIENCE SCHOOLS UNDER THE DEPART. 
MENT OF SCIENCE AND ART, EVENING 
CONTINUATION SCHOOLS, AND ELEMENTARY 
DAY SCHOOLS. Arranged according to the Head- 
masters’ Association’s Syllabus of Practical Physics. By 
RICHARD A, GREGORY, F.R.A.S., Oxford University 
Extension Lecturer. Feap. 4to, 25. 6d. 


LECTURES on some RECENT AD. 
VANCES in PHYSICAL SCIENCE. By P. G. TAIT, 
M.A., Sec.R.S.E., formerly Fellow of St. Peter’s College, 
Cambridge ; Professor of Natural Philosophy in the Uni- 
versity of Edinburgh. Third Edition. Crown 8vo. 9s. 


HEAT. By Prof. P. G. Tarr. Crown 
8vo. 6s. 


The THEORY of HEAT. By Tuomas 
PRESTON, M.A. (Dub.), Fellow of the Royal University 
of Ireland, and Professor of Natural Philosophy, University 
College, Dublin. 8vo. 17s. net. 

By T. 


The THEORY of LIGHT. 


PRESTON, M.A. Second Edition. 8vo. 1595. net. 


BURNETT LECTURES—OnLIGHT. 


In Three Courses. Deiivered at Aberdeen in November 
1883. December 1884, and November 1885. By Sir 
GEORGE GABRIEL STOKES, M.A., F.R.S., Fellow 
of Pembroke College, and Lucasian Professor of Mathe. 
matics in the University of Cambridge. Second Edition. 
Crown 8vo. 7s. 6d. [Nature Series. 


ELECTRIC WAVES. Being Researches 
on the Propagation of Electric Action with Finite Velocity 
through Space. By HEINRICH HERTZ, late Professor 
of Physics in the University of Bonn. Authorised transla- 
tion by D. E. Jones, B.Sc. With Preface by Lord 
KELVIN, P.R.S. Illustrated. 8vo. Ios. net. 


PAPERS on ELECTROSTATICS and 


MAGNETISM. By Lord KELVIN, P.R.S. Second 


Edition. 8vo. 18s. 
MODERN VIEWS of ELECTRI- 


CITY. By OLIVER J. LODGE, D.Sc., LL.D., 
F.R.S., Professor of Experimental Physics in University 
College, Liverpool. With Illustrations. Crown 8vo. 
6s. 6d. [Nature Series. 


The THEORY and PRACTICE of 
ABSOLUTE MEASUREMENTS in ELECTRICITY 
and MAGNETISM. By ANDREW GRAY, M.A., 
F.R.S.E., Professor of Physics in the University College of 
North Wales. In two Vols. Crown 8vo. Vol. L, 
12s. 6d. ; Vol. II., in 2 parts, 25s. 


ABSOLUTE MEASUREMENTS in 


ELECTRICITY and MAGNETISM. By Prof. AN- 
DREW GRAY. Second Edition. Feap. 8vo. 55. 6d. 


A TEXT-BOOK on ELECTRO-MAG- 
NETISM and the CONSTRUCTION of DYNAMOS- 
By DUGALD C. JACKSON, B.S., C.E., Professor of 
Electrical Engineering, University of Wisconsin. 8vo. 
gs. net. 


MACMILLAN AND CO., LONDON. 


1 
- 
ae 
th 
of 
I 
| 
| 
| 
al 
n 
! 
tl 
‘ 
t 
= t 
j 
| 
| 
| 
| 
| 
7 


January 16, 1896] NATURE Ixxxiii 


THE CAMBRIDGE NATURAL HISTORY. 


THE FIELD.—‘‘‘ The Cambridge Natural History’ stands quite alone amongst English books in its manner of dealing with 
the subject. To students who wish to know more than the mere superficial aspects of the vast extent of zoology, the work is one 
of an invaluable character.” 


NEW VOLUME. VOL. V. 

INSECTS. Part I. By Dr. DAVID SHARP, F.R.S. With Introductory Sections 
on Peripatus by Apam Sepewick, F.R.S., and on Centipedes and Millipedes by 
F. G. Stncvatr, M.A. Medium 8vo. Illustrated. 17s. net. 


THE FIELD,.—* The singular genus known as Peripatus is most carefully described by Mr. Sedgwick. . . . The class of 
animals known as Myriapods, which includes the Centipedes, the Millipedes, and the Scolopendra, is admirably elucidated by Mr. 


Sinclair. . . . Mr. Sharp’s introductory chapter giving an account of the general character of insects, their anatomy and develop- 
ment, is one of the most complete and satisfactory that we have seen on the subject... . 4 Although the book is essentially 


one for the working student, it is so admirably written that every part of it is most pleasant reading to any one interested in zoology. 
. . « The volume, like its predecessor on the Molluscs, is illustrated by nearly 400 wood engravings of the most accurate character. 
Although written for the student and the specialist, the book is not the less adapted to all intelligent readers who wish to make 
themselves thoroughly acquainted with the habits, structure, and the modern classification of the animals of which it treats. To 
such it cannot be recommended too strongly.” 


PALL MALL GAZETTE.—‘ We have already noticed favourably one volume of this series (the first to appear, though 
the third in ultimate order), and it is gratifying to find the high quality of work maintained in this one. . . . It is a most authori- 
tative synopsis of the present state of scientific knowledge, and the clear language in which it is written, profusely illustrated with 
woodcuts, will establish it for many years to come in the very foremost place of zoological literature.” 


NATURE NOTES.—‘‘ When the following volume is completed, Mr. Sharp’s work will, we think, last for many years as 
the standard text-book on Entomology in England. . . . The book is admirably printed, and the woodcuts are in every way 
excellent.” 


ENTOMOLOG/ICAL MONTHLY MAGAZINE.—“ We venture to think the work will be found indispensable to all who 
seek to extend their general knowledge beyond the narrowing influence of exclusive attention to certain orders or groups, and that 
it will take a high position in ‘ The Cambridge Natural History’ series.” 


UNIVERSITY EXTENSION JOURNAL.—‘‘In the present volume the first feature that strikes us as fulfilling the 
promise of utility to the student is the great space and care devoted to geographical distribution.” 


PREVIOUSLY PUBLISHED. VOL. III. 


SHELLS AND OTHER MOLLUSCS. By Rev. A. H. COOKE, M.A. With 


Chapters on Brachiopods (Recent and Fossil) by A. E. Sutptey, M.A., and 
F. R. C. Reep, M.A. Medium 8vo. 17s. net. 


TIME S.—* There are very many, not only among educated people who take an interest in science, but even among specialists, 
who will welcome a work of reasonable compass and handy form containing a trustworthy treatment of the various departments of 
Natural History by men who are familiar with, and competent to deal with, the latest results of scientific research. . . . Altogether, 
to judge from this first volume, ‘The Cambridge Natural History’ promises to fulfil all the expectations that its prospectus holds 
out. 


DAILY CHRONICLE.—“ There is no doubt that if the succeeding volumes are carried out upon the same plan as is that 
which we have just received, ‘The Cambridge Natural History’ will be an indispensable work ; for it appeals to a far wider class 
than works upon Natural History generally do. . . . It can be read with profit by the zoologist, and there is a vast amount of 
matter which is interesting to those who like the tit-bits of science, but do not care so much for the more serious aspects of the 
subject.” 


DAILY NEWS.—* Promises to be, in its own department of science, the most important work of the day.” 


FIELD,—‘* We know of no book available fo the general reader which affords such a vast fund of information on the structure 
and habits of Molluscs.” 


MACMILLAN AND CO., LONDON. 
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NEW AND INTERESTING MICROSCOPIC OBJECTS, 


Gad Fly, Tabanus bovinus © 2 © | Transverse Pacinian Body in Human 


Fleas of Sparrow, Male and Female on one Slide ... os oo o | very 


Whole Water Spider, Argyroneta aquatica... ove © 2 0 | Junction pe and Stomach, Human 
Alimentary Canal of Blow Fly, Male or Female _... .» each o 3 6 | Human Internal Ear, Section, showing Cochlea ° o1 9 
New Polycistina from Chaff’s Estate, Barbados, Transparent ... 0 6 | Bacillus of Diphtheria in Section of False Membrane © 3 4 
Chimbverazo 6 New Chemical Crystals for use with the Micro- -Polariscope— 
Shell of Orbitolite, opaque o 1 6 Thionuric Acid, Thionurate of Calcium, Meconic Acid, 
Type Slide of 50 British Fors aminifera, “each Specie with its name Antipyrin eco each 
photographed beneath on ks Set of 12 Slides illustrating ‘Physiography, in ‘Case ove ons O16 6 
Group of about 30 Insects’ Eggs Set of 12 Sections of Typical Rocks, in ase ... ows 0 o 
Anatomy of Drone Fly, complete eee o 6 0 
Any of the above Objects forwarded by return on eis of remittance for price. naa List, representing a Stock of 40,000 First-class Objects, 
2 on applic 
APPARATUS. 


WATSON & SONS’ “GRAND MODEL” VAN HEURCK 3 MEY Has completely rotating stage : the mechanical movements of stage are 
controlled by two milled heads working on one. hig oo, ; when set horizontally, the height to the centre of the eyepiece is 10 inches, the normal reading 
distance. The tripod foot, which is very massive, has a spread of to inches in each direction. Full particulars forwarded on application. 
WATSON & SONS’ NEW CENTREING UNDERFITT NG can be applied to almost any make of Student's Microscope. It enables the Sub-stage 
Condenser to be centred precisely with the Objective. Particulars on application. 
Full lllustrated Tso ow roscopes and Apparatus sent Post free on application to 

za Opticians TO H.M. GovERNMENT. 


Sole London Address: 313 HIGH HOLBORN, LONDON, W.C., and 78 Swanston Street, Melbourne, Australia. 


CROSSLEYV’S OIL ENGINES. 


PORTABLE OIL ENGINES. 

ECONOMICAL, 

POWERFUL, 
EFFICIENT. 


Suitable for all classes 
ot Agricultural 
Work. 


REFERENCES, dc., ON 
APPLICATION. 


Cost of Working: 
HALF-PENNY per Horse 
Power per Hour. 


CROSSLEY BROS, LTD. ‘OPENSHAW, MANCHESTER, 


“OPTIMUS” MAGIC LANTERNS DRAWING ROOM LECTURE HALL. 


Limelight may be adapted without alteration at an extra cost of 16s. 
Each Magic Lantern is efficient for Exhibitions. The Lens gives crisp definition, being a superior Achromatic Photographic Combination with rack and 
pinion. It is fitted to a telescopic lengthening tube, so gaining increased focal accommodation. The Condenser is composed of two plano-convex lenses of 
4 inches diameter. The refulgent lamp has 3 wicks, yielding a brilliantly illuminated picture. Each is complete in Box. 


LANTERN 
PHOTOS. 


Plain, 
Coloured, 1/6. 


All Accessories at 
reasonable prices. 


Student's LANTERN Bod: 
Japanned (to take demonstrat- | Russian Iron Body, Brass CATALOGUE Mahogany 
tal Body. ing tank) with Brass Sliding Tubes. Sliding Xubes POST FREE. draw Sliding Tubes. 

Brass Sliding Tubes. 


~PERKEN, SON & RAYMENT, LONDON. 
a KING MENDHAM & CO. 


ath MANUFACTURERS OF 


WIMSHURST MACHINES. 


No. 502, with 12 in. Plates, £2 1§ | No. 504, with 17 in. Plates, £4 10 
503, 15 in. 3 15 ” 505, 20 in. 5 10 


ELECTRICAL A PPARATUS 


For Lecture, Experimental, and other Purposes. 


Write for Large New Catalogue (1st Section, ‘‘ EXPERIMENTAL"’), 
Sixth Edition, 100 pp., 620 I/lustrations, Post Free, 8d. 


WESTERN ELECTRICAL WORKS, BRISTOL. 
ESTABLISHED 1876. 


Printed by RIcHARD CLAY AND Sons, Limirep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and gota by 
ox "Macunian AND Co., at 29 Bedford Street, London, W.C., and 66 Fifth Avenue, New York. —THurspay, January 16, 1 
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ON 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoORDSWORTH. 


No. 1369, VOL. 53.] THURSDAY, JANUARY 23, 1806. 


[PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.] 


{All Rights are Reserved. 


THE NEW PHOTOGRAPHY. 


NEWTON & CO. are now supplying Lantern Slides from 
Negatives by A. A. C. Swinton, Esq., taken by the New 
Process by means of a Radiant Matter Tube. 

The Subjects at present available are :— 

1, Skeleton of a Man’s Hand, the Bones being 
photographed through the Flesh. 
Coins photographed while inside a Purse. 
A Razor inside its Case. 
Bones in a Living Frog. 
Metal Objects inside a Wooden Box. 
Calico Pocket and Contents photographed through 
a Sheet of Aluminium. 
Price 2s. 6d. each. 


STEREOSCOPIC LANTERN SLIDES. 
The new ‘* Newtonian System” of showing Slides stereo- 
scopically on the Screen will be illustrated in the L ibrary of the 
Royal Institution on Friday evening, January 31. 
They can be shown with any good Biunial Lantern or a Pair 
of Lanterns, without alteration. 
Price of Slides, 3s. 6d. per Pair. 
Price of Spectacles, Is. 6a. per Pair. 
SOLE MAKERS, NEWTON & CO. 
3. FLEET STREET, LONDON. 


 GRIFFIN’S. 
NEW DRAUGHT 


GAS FURNACES, 


WITH 
INDESTRUCTIBLE 
CAST-IRON BURNERS, 


No Gauzes! No Blower! No Smoke! 
A perfect Bunsen Flame. 
No troublesome Internal Fittings. 
~~ Cover swivelled ; Crucibles easily removed. 
_ A most pow erful and reliable Burner. 


Melts Cast-iron in 35 Minutes from time of Lighting. 


Dye 


ILLUSTRATED PRICE LIST POST FREE. 


JOHN J. GRIFFIN & SONS, -° 
22 GARRICK STREET. LONDON, W.C. 


NALDER BROS. & CO. 


CARHART CLARK 


STANDARD CELL. 


14 


Double Pattern, as illustrated - £2 10s. 
Single Pattern - - - - - - Sf 15s. 


NEW CATALOGUE, POST FREE, ON 
APPLICATION. 


NALDER BROS. & CO. 


16 RED LION STREET, 
CLERKENWELL, LONDON, E.C. 


Telephone No. 6770. 
Telegraphic Address, ‘‘ SecoHM, LONDON.” 


_ NEGRETTI AND ZAMBRA'S 


The Barograph is fitted i in a Mahogany Case with Glass Front, as shown 
above. The Thermograph is mounted in a japanned Metal Case with Glass 
Front, for either indoor or outdoor use. The above give continuous records 
} on Charts, which only require changing once a week, and are invaluable to 
invalids and others who are unable to take daily readings of the ordinary 
| instruments. Price of each, with supply of Charts for one year, £6 10s. 


NEGRETTI & ZAMBRA, 
ScIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 
38 HOLBORN VIADUCT, E.C. 
Branches—45 CORNHILL, and 122 REGENT STREET. 
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UNIVERSITY OF GLASGOW, 
EXAMINERSHIPS IN MEDICINE. 


The University Court of the University of Glasgow will shortly proceed 
to appoint Four Examiners for Degrees in Medicine, to examine in 
Anatomy, Midwifery, Medical Jurisprudence, and Botany, respectively. 

The Appointment will in each case be from April 1 next to December 31, 


1 

“The Salary attached to the Examinership in Anatomy is £40 per annum, 
and to the others £30 per annum. 

Candidates should lodge twenty copies of their Application and west 
monials with the undersigned on or before Saturday, February 1, 18 

ALAN E. CLAPPERTON, 
Secretary of the Glasgow University Court, 
West Street, angen, 


THE ELECTRICAL 


AND 


GENERAL ENGINEERING COLLEGE, 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 
EARL’S COURT, S.W. 


Principac—G. W. pe TUNZELMANN, B.Sc., M.I.E E. 
Senior-INstructor—C, CAPITO, M.I.E.E., M.I.M E. 


Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Tools, Pattern Shop, &c 

The College provides a Training for Electrical, Mechanical, Civil, and 
mang * Engineers, for Science Students in Mathematics, Physics, Chem- 
istry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students s Hill and the Central Institution. 


BACTERIOLOG ICAL DEPARTMENT. 


KING’S COLLEGE, 
Prof. CROOKSHANK, Director. 
The COURSE for DIPLOMA of PUBLIC HEALTH will commence 


on Monday, January 20, at 11 a.m. 

The EVENING CLASS for Instruction in BACTERIOLOGY, with 
Practical Work, will commence on Monday, January 27 (7 to g p.m.). 

The LABORATORY is OPEN Daily for Practical Instruction, Private 
Work, and Original Research (10 a.m. to 5 p m.). 

For Syllabus apply to the Secrerary, King’s College, London. 


A Gentleman visiting the Amazons and 
Northern Brazil for Natural History purposes, will be glad to et a 
Companion who will share expenses.—Apply by letter to “‘H.R.,” at 
the Offices of this Paper. 


SKELETONS FOR ‘STUDENTS; viz. : 
Frog 4s., Rabbit 8s. 6d., Pigeon 8s. 6d., Fowl 12s. 6d., Skull of Dog 
8s. 6d.— Address, » Witon, Healey, Batley. 


Radcliffe’s ‘«38’’ Puzzle.— 
—WNature, September 26 and November 7. 
RADCLIFFE’S “‘SOLAR SPECTRUM” PUZZLE.”—“ Ingenious,” 


—WNature, December 12. 


RADCLIFFE’S RAPH” 
DRAWING INSTRUMENT. 


Each, post free, 1s.—W™. Andreas School, Isle Man. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, Goniometers, Cathetometers, Optical 
Benches, &c., &c. Instruments for special purposes constructed to Clients’ 
own designs. Price List on application. 


W. WILSON (formerly Foreman at Messrs. ELLIOTT Bros.), 
56 Crogsland Road, Chalk Farm, London, N.W. 


oF 
ELECTRICAL & PHYSICAL 

INSTRUMENTS, 
y 44 Hatton Garden, London. 

Catalogues Free. 
ALBERT EDWARD JAM RACH 
(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


eg Ro Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


«“ Very Ingenious.” 


(4000 sold) COMBINATION 


LIVING SPECIMENS FOR 
THE MICROSCOPE, 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinospharium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond’ Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection Purposes, 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 

THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Car ophyllia, ~ 4 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Am puinenen; Weak 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gam 
Ligia, Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., 


For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. THE DIRECTOR. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, nt Teachers, Prospectors, &c., and o 
Illustrate the leading Text-books, in Boxes, with Trays. 

50 Specimens, 10s. 6d.; 100 do., 2ls.; 200 do., 42s, 

New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils, Post Free. 
ROCK SECTIONS for from 1s. 6d. each, Post Free, 
LoGuEs GR 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c., 


THOMAS “BD. 


7 NEWGATE STREET, LONDON, EC. 
F. H. BUTLER, M.A. Oxon., Assoc. R. S. Mines. 


ATURAL "HISTORY AGENCY, 
58 BROMPTON ROAD, LONDON. 
Dealer i in Beet, Piinerele Fossils, and other Objects 
Scientific Interest. 

The following can h. fs furnished :—Alveolina and Miliolina Limestone, 
Selsey ; Chalk-Rock, Bucks ; Triassic Conglomerate, S. Devon ; Tourma- 
line-Granite and Elvan, near Ivy Bridge ; Troctolite, Hornblende- Schist, 
Gabbro, Mica-Diorite, Serpentine with unaltered Olivine and with Bastite, 
Coverack and the Lizard district ; and Kaolin Rock with Fluor, Epidiorite, 
Spotted Schist, coarse Biotite-Granite, and massive Biotite, E. Cornwall.— 
Micro. sections of many of the above ready or in preparation. Students 
rock-sections, a series at 1s. each. Zinc, Gold, Tin, and Iron Ores for assay- 
ing. Cabinets, Specimen Trays and Boxes, and Micro-Glass of any 
description supplied. 


JAMES R. GREGORY & CO. 


MINERALOGISTS, &c. 


HAVE NOW 


REMOVED TO 
1 KELSO PLACE, » STANFORD ROAD, 
A few minutes from Science Schools, South 
Kensington, High Street, and Gloucester Road Stations. 
Specimens, &c. Lists as usual. 
Catalo 


REMOVED FROM CHARLO' ‘TE STREET, "FITZROY SQUARE: 


EPPS'S COCOAINE 


COCOA-NIB EXTRACT. 
(TEA-LIKE.) 

The choicest roasted nibs (broken-up beans) of the natural Cocoa on being 
subjected to powerful hydraulic pressure, give forth their excess of oil, 
leaving for use a finely-flevoured powder—*‘Cocoaine,” a product | which, 
when prepared with boiling water, has the consistence of tea, o' of which itis 
now, with many, beneficial!y taking the place. Its active principle being a 
gentle nerve stimulant, supplies the needed energy without unduly exciting 
the system. 


HOLLOWAY’S PILLS 


CURE 


Biliousness, Sick Headache, Indigestion 
and all Internal Complaints. 
CAN BE TAKEN BY THE MOST DELICATE. 
Holloway’ s Pills and Ointment may be obtained of 
all Medicine Yendors. 
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Sale by Auction. | THE ZOOLOGIST. 


A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series, Edited by J. E. Hartina, F.L.S., F.Z.S., Member of the 
MONDAY NEXT. British Ornithologists’ Union, contains— 
A COLLECTION OF NATURAL HISTORY SPECIMENS. Original Articles by well-known naturalists in every branch of zoology ; 


F habits of animals; arrival and departure of migratory birds; occurrence of 
MR. z, Cc. STEVENS will sell by Auction | «are birds; distribution and migration of British fresh-water fish ; new or 


ari fish ; local aquaria ; iti eptiles; Briti sh- 
at his Great Rooms, 38 King Street, Covent Garden, on MONDAY, and 
next, JANUARY 27, at 12.30 precisely, Curiosities from New Guinea water moliusca, wl remar son the haunts anc abits of the species , and 


and other parts. A Collection of Exotic Butterflies, some in papers, ee matters of general interest to those who delight in natural history. 
Minerals, Fossils, Shells, Animal Skins, Heads and Horns, Bird Skins, | Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
and other Natural History Specimens, Books, Cabinets, &c. of natural history books. Occasional translations from foreign zoological 

journals of important and interesting articles in various branches of Zoology. 
On view on Saturday next, 12 till 4, and Morning of Sale, and Catalogues | There are occasional woodcuts. 


had. SIMPKIN, MARSHALL, & CO., Lrp., Stationer’s Hall Court, E.C. 


THE CAMBRIDGE NATURAL HISTORY. 


THE FIELD.—‘‘‘ The Cambridge Natural History’ stands quite alone amongst English books in its manner of dealing with 
the subject. To students who wish to know more than the mere superficial aspects of the vast extent of zoology, the work is one 
of an invaluable character.” 


NEW VOLUME. VOL. V. 

INSECTS. Part I. By Dr. DAVID SHARP, F.R.S. With Introductory Sections 
on Peripatus by ApAmM Sepewick, F.R.S., and on Centipedes and Millipedes by 
F. G. Stncvatr, M.A. Medium 8vo. Illustrated. 17s. net. 


THE FIELD.—* The singular genus known as Peripatus is most carefully described by Mr. Sedgwick. . . . The class of 
animals known as Myriapods, which includes the Centipedes, the Millipedes, and the Scolopendra, is admirably elucidated by Mr. 
Sinclair. . . . Mr. Sharp’s introductory chapter giving an account of the general character of insects, their anatomy and develop- 
ment, is one of the most complete and satisfactory that we have seen on the subject. . . . Although the book is essentially 


.. + The volume, like its predecessor on the Molluscs, is illustrated by nearly 400 wood engravings of the most accurate character. 
Although written for the student and the specialist, the book is not the less adapted to all intelligent readers who wish to make 
themselves thoroughly acquainted with the habits, structure, and the modern classification of the animals of which it treats. To 
such it cannot be recommended too strongly.” 


PALL MALL GAZETTE.—“ We have already noticed favourably one volume of this series (the first to appear, though 
the third in ultimate order), and it is gratifying to find the high quality of work maintained in this one. . . . It is a most authori- 
tative synopsis of the present state of scientific knowledge, and the clear language in which it is written, profusely illustrated with 
woodcuts, will establish it for many years to come in the very foremost place of zoological literature.” 

NATURE NOTES.—** When the following volume is completed, Mr. Sharp’s work will, we think, last for many years as 
the standard text-book on Entomology in England. . . . The book is admirably printed, and the woodcuts are in every way 
excellent.” 

ENTOMOLOG/ICAL MONTHLY MAGAZINE.—*‘ We venture to think the work will be found indispensable to all who 
seek to extend their general knowledge beyond the narrowing influence of exclusive attention to certain orders or groups, and that 
it will take a high position in ‘ The Cambridge Natural History’ series.” 

UNIVERSITY EXTENSION JOURNAL.—‘‘In the present volume the first feature that strikes us as fu filling the 
promise of utility to the student is the great space and care devoted to geographical distribution.” 


PREVIOUSLY PUBLISHED. VOL. III. 


SHELLS AND OTHER MOLLUSCS. By Rev. A. H. COOKE, M.A. With 
Chapters on Brachiopods (Recent and Fossil) by A. E. Suiptey, M.A., and 


F. R. C. Reep, M.A. Medium 8vo. Illustrated. 17s. net. 


TIME S.—* There are very many, not only among educated people who take an interest in science, but even among specialists, 
who will welcome a work of reasonable compass and handy form containing a trustworthy treatment of the various departments of 
Natural History by men who are familiar with, and competent to deal with, the latest results of scientific research. . . . Altogether, 
to judge from this first volume, ‘The Cambridge Natural History’ promises to fulfil all the expectations that its prospectus holds 
out.” 


_ DAILY CHRONICLE.—“ There is no doubt that if the succeeding volumes are carried out upon the same plan as is that 
which we have just received, ‘The Cambridge Natural History’ will be an indispensable work ; for it appeals to a far wider class 
than works upon Natural History generally do. . . . It can be read with profit by the zoologist, and there is a vast amount of 
matter which is interesting to those who like the tit-bits of science, but do not care so much for the more serious aspects of the 


subject.” 


DAILY NEWS.—* Promises to be, in its own department of science, the most important work of the day.” 


FIELD.—‘* We know of no book available to the general reader which affords such a vast fund of information on the structure 
and habits of Molluscs.” 


MACMILLAN AND CO., LONDON, 
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In Crown 8vo, Cloth. Fully Illustrated. [/n the press. 


THE SKULL OF THE DOG. 


A MANUAL FOR STUDENTS. 

WITH A GLOSSARY OF OSTEOLOGICAL TERMS. 

By WALTER E. COLLINGE, F.Z.S., Assistant Lecturer and Demon- 
strator in Zoology and Comparative Anatomy, Mason College, Birmingham. 
PRICE 5s. NET. 


Lonvon: DULAU & CO., 37 Sono Square. 
BirminGuamM: CORNISH BROTHERS, 37 New Srreer. 


IMPORTANT WORK FOR SALE. 

NOUVELLES ARCHIVES DU MUSEUM D’HIS- 
TOIRE NATURELLE. and and 3rd Series, Complete as far as 
published. 17 Vols., Cloth and Wrappers, with 272 Coloured and 
Plain Plates. 4to. Paris, 1878-95. (Published 680 francs.) For £16 


cash, 


Wanted to purchase : 

WALTON (ELIJAH), CLOUDS, THEIR FORMS, &c. 

J. H, KNOWLES, Scientific Bookseller, 15 Rush HIll Road, Lavender 
Hill, London, S.W. 


THE 


CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
LIMITED, CARLYLE ROAD, CAMBRIDGE. 


Manufacturers of a new and 
improved form of Rocking 
Microtome for Cutting Flat 
Sections by the Ribbon 
Method. 

Particulars of the above 
will be sent on application. 


Physical and Physiological 
Apparatus of every descrip- 
tion. 
Sole Makers of Callendar & 
Griffiths’ Pyrometers for the 
Measurement of Tempera- 
tures. 
Seismographs and Earth 
Tremor Apparatus. 


Apparatus sent Post Free on 
receipt of 15. 6d. 


Address all communications: 
‘*Instrument Company, Ltd., Cambridge.’’ 


THE TOTAL ECLIPSE OF THE SUN, 


AUGUST 4g, 1806. 


send one of their Steamships of about 4000 tons gross register and 3000 H.P. 
to Vadsé in the Varanger Fiord, Lapland (about 30° E. Long.), to enable 
observation to be made of the above Eclipse. 


Valley), Naes, Beian; arrive Vadsé August 3; leave Vads6 1oth ; call at 
Trondhjem, and arrive London August 18. 

Passage money, 35 Guineas. 

Preliminary Deposit on Booking, £5. Early application is desirable. 


F. GREEN & CO. Head Offices, 
Fenchurch Avenue, 
ANDERSON, ANDERSON, & CO.) 


London. 


For further Particulars apply to the latter Firm, 5 Fenchurch Avenue 
E.C., or to the West-End Branch Office, 16 Cockspur Street, S.W. 


Managers 


VISIBLE 


to Bopo or VARDO, or any other point. 
SPECIAL ECLIPSE CRUISES BY 
WITH 


THOS. COOK AND SON, LUDGATE 


Illustrated Catalogue of 


The ORIENT STEAM NAVIGATION COMPANY, Ltd., propose to | 


Itinerary :—Leave London July 24, visit Bergen, Gudvangen (for Romsdal | 


SHORE 
TO VADSO AND THE 
LEAVING LONDON FRIDAYS, JULY 24TH AND 3IsT. 


Programmes Free. 


~NEW WORKS ON PHYSIOLOCICAL PSYCHOLOGY. 


OUTLINES OF PSYCHOLOGY, based 


upon the Results of Experimental Examination. By Prof. 0 
KULPE. Translated and Edited by Prof. E. B. Tircuener. 8vyo. 
ros. 6d. “ An admirable translation of a comprehensive treatment of 
the subject.” —GLASGoW HERALD. 


LECTURES ON HUMAN AND ANIMAL 
PSYCHOLOGY. By Prof. W. WUNDT. Translated and Edited by 
Prof. J. E. Creicuron and Prof. E. B. TircHener. Cuts. Large 
8vo, ros. 6d. “One of the best existing expositions of experimental 
psychology."—Nature. ‘ The translation itself has been done ex- 
cellently. It reads like English,and for the most part like elegant 
English, and it must be counted as one of the most successful of recent 
translations.“ —JOURNAL OF EDUCATION. 


INTRODUCTION TO PHYSIOLOGICAL 
PSYCHOLOGY. By Prof. THEOD. ZIEHEN. Translated by Dr, 
C. C. Van Liew and Dr. O. W. Beyer. With 21 Illustrations. Second 
Edition, Enlarged. 6s. ‘“‘ Exceedingly well adapted to give the 
student a clear idea of the scope and methods of the new science of 
physiological psychology.’—NATURE. ‘Clear, well arranged, and 
always interesting: it is not a compilation, but the work of aman 
who has thought out the whole subject for himself.’—Narvrat 
SCIENCE. 

STUDIES IN THE EVOLUTIONARY 
PSYCHOLOGY OF FEELING. By H. M. STANLEY. 7s. 6d. 
‘* A storehouse of admirable and mF facts. To all students of 
psychology a most valuable guide.”’—Liperar. ‘‘ The whole book will 
well repay careful reading and consideration. Itis written ina clear 
and attractive style.”—EDUCATIONAL REVIEW. 


SWAN SONNENSCHEIN & CO., LIM., LONDON. 


FOURTH-DIMENSIONAL LITERATURE. 
By C. HOWARD HINTON, B.A. 
SCIENTIFIC ROMANCES. Seven Parts. 
A NEW ERA of THOUGHT. 4s. 6c. 
STELLA ; and an UNFINISHED COMMUNICATION. 3s. 6c. 
ANOTHER WORLD; or, THE FOURTH DIMENSION. By A. T. 
SCHOFIELD, M.A. 2s. 6d. 


SWAN SONNENSCHEIN & CO., Ltd., LONDON. 


Each ts. 


JUST PUBLISHED, with 381 Illustrations. 
75. 6d. 


ELEMENTARY TREATISE 


ON 


| ELECTRICITY AND MAGNETISM. 


Founded on Joubert’s ‘‘ Traité Elémentaire d’Electricité.” 


Crown 8vo, 


BY 
G. C. FOSTER, F.R.S., Quain Professor of Physics in University 
ollege, London ; and 
E. ATKINSON, Ph.D., formerly Professor of Experimental Science in 
the Staff College. 


LONDON: LONGMANS, GREEN, & CO. 
THE GEOLOGICAL TIME PAPERS. 


No. 1. The R. Geological Time Scale. Price 1d. 


O'DRISCOLL, LENNOX, & CO., 10 and 12 Elephant Road, Elephant 
and Castle, S.E. 


TOTAL ECLIPSE OF THE SUN, 


AUGUST oth, 1896. 
IN LAPLAND. 


In order to view the Ec.ipsE to the greatest advantage, or to spend some time at VARDO or VApsO, Messrs. THOS. COOK 
AND SON issue Tickets to BERGEN or TRONDHJEM and BACK by any Route or Line of Steamers, and thence by Mail Steamers 


STEAMERS GARONNE AND LUSITANIA 


EXCURSIONS 
FJORDS. 


CIRCUS, LONDON, AND BRANCHES. 


CHIEF OFFICE IN Norway: TORVET, BERGEN. 
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DIARY OF SOCIETIES. 
LONDON. 


THURSDAY, Jaxvary 23. 

RovaL SociETY, at 4.30.—An Seaman to Determine the Condition in 
which Helium and the Associated Gases exist in Minerals : Prof. Tilden, 
F.R.S.—A New Pathogenic Anzrobic Bacillus, in Acute Enteritis in 
Man—Bacillus Enteritidis Sporogenes : Dr. Klein, F.R.S.—On a Special 
Action of the Serum of Highly- ~~ Animals, and its Use for 
Diagnostic and other Purposes: H. E. Durham. 

CuemicaL Society, at 8 —Helmholtz ‘aad Lecture : Prof. G. F. 
Fitzgerald, F.R.S. 

Loxvon InsTrTuTION, at 6.—Unexplored Glaciers of Vatna Jikul: F. W. 
W. Howell. 

IxsTITUTION OF ELECTRICAL ENGINEERS, at 8, 

SocieETY OF ANTIQUARIES, at 8.30. 


FRIDAY, JANvuary 24. 
Rovat InsTITUTION, at 9.—Ludwig and Vitalism: Prof. Burdon Sander- 
son, F.R.S. 
PuysicaL SociETY, at 5.—Exhibition of some Geometrical Instruments : 
E. Scott and Signor Monticolo.—On Resultant Tones: Prof. J . 
Everett, F.R.S.—Experiments with Incandescent Lamps: Sir D. Salo- 


mons. 
SATURDAY, Janvary 25. 
Roya. InsTITUuTION, at 3.—The Valley of Kashmir : Walter R. Lawrence. 
Rovat Boranic SOcIETY, at 3.45. 


SUNDAY, JANvary 26. 


Sunvay Lecture Society, at 4.—Lungs and Air : a Discourse on Public 
and Personal Health: Dr. Andrew Wilson. 


MONDAY, Janvary 27. 

Society or ARTs, at 8.—Alternate Current Transformers : 
Fleming, F.R.S 

Rovat GEOGRAPHICAL SOCIETY, at 8.30. 

IxstiTUTE OF ACTUARIES, at 7.—On a System of Bonus Distribution, con- 
sidered in relation to some recent Influences on Life Assurance Finance : 
H. W. Andras. 

TUESDAY, January 28. 

Royat InsTiruTIoN, at 3.—The External Covering of Plants and Animals : 
Prof. C. Stewart. 

Society oF Arts, at 8.—Stamboul : Old and New: Richard Davey. 


INstITUTION or Civit ENGINEERS, at 8.—Recent Developments in Gas- 
Engines : Dugald Clerk. 

Rovat PHoroGRapnic Society, at 8.—Dr. Rudolph’s Method of Lens- 
testing and some of his Results: J. H. Agar Baugh.—Stereomicrograph 
with New Colour-Tone Effects: Fred Iles. 


RKovat Vicroria HALL, at 8.30.—Stones that fall from the Sky: L. 
Fletcher, F.R.S. 


Rovat MepIcAL AND CHIRURGICAL SOCIETY, at 8.30. 


WEDNESDAY, JANUARY 29. 
Society or Arts, at 8.—Standards of Light : W. J. Dibdin. 


THURSDAY, JaNxvary 30. 
Roya. Sociery, at 4.30. 
IxstirUTION OF MECHANICAL ENGINEERS, at 7.30.—Telemeters and 
Range-Finders for Naval and other Purposes : Profs. Barr and Stroud.— 


Calculation of Horse-power for Marine Propulsion: Lieut.-Colonel 
Thomas English. 


Society OF ANTIQUARIES, at 8.30. 


FRIDAY, Jaxvary 31. 
Roya InstrruTion, at 9.—National Biography : Sidney Lee. 
GeoLocists’ AssocraATION, at 7.30.—Presidential Address : Some Structural 
Characteristics of the Granite of the North-West Himalayas. 
INSTITUTION OF MECHANICAL ENGINEERS, at 7-30.—Notes on Steam Super- 
heating : William H. Patchell. 


INstITUTION OF CiviL ENGINEERS, at 8.—(1) Ironfounding in Green Sand ; 
(2) Malleable Cast-Iron: F. A. Lart. 


NATURE 


Ixxxix 


J. STEWARD ’S 


Semi-Automatic Electric 


LAMP. 


Mechanical 
Adjustments. 


Focus Keeping. 


Simple and 
Certain. 


Will Fit 
Ordinary 
Lanterns. 


Catalogues 
“Post Free. 


Price £5 10s. Simpler Form, £4 4s. 


406 STRAND; 457 WEST STRAND; 7 CRACECHURCH ST., LONDON. 


LANTERN SLIDES IN ZOOLOGY AND BOTANY. 


We have now ready extensive series of beautifully executed Lantern 


Slides, specially selected and adapted for Popular Science Lectures. 
The following are a few of the Sets in stock :— 


1. Evolution. 
2. Common Objects of the Sea- 
Shore. | 


8. The Metamorphoses of Insects. 
9. The Beginnings of Life (Pro- 


3- The Contents of the Tow-Net. | tozoa, &c.). 
4. A Dredging Cruise. 10. Elementary Zoology. 
11. The Fertilisation of Flowers. 
7. The Metamorphoses of Crus- 12. The Mechanism of Plants. 
tacea. 13. The Scenery of Jersey. 
The number of Slides in each Series can be varied to suit individual 
requirements. 


Price 1/- each, with reduction for a Quantity. 
Slides to Order at same Price as from Stock; on Hire at 
2/- per doz. 


Perfect Workmanship ee Full Particulars on 
ication, 


JAMES HORNELL, BIOLOGICAL LABORATORY, JERSEY. 
PHGNIX FIRE OFFICE, 


_ 19 LOMBARD ST., E.C., and 57 CHARING CROSS, S. W. 
EsTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CIAIMS. 


SEcrETARIES—W, C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £20,000,000. 


NOTICE.—Advertisements and business letters — NATURE should be addressed to the Publishers; Editorial 


communications to the Editor. 


SUBSCRIPTIONS TO “NATURE.” 


To ALL PLaces ABROAD :— 


The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


CHARGES FOR ADVERTISEMENTS. 
5. 

Three Linesin Column ...... 4 2 
One Eighth Page, or Quarter Column . 0 18 
Quarter Page, or Half a Column ... I 15 
Half a Page, ora Column ...... 3 5§ 


cooaw of 


Money Orders payable to ‘MACMILLAN & CO. 
OFFICE : 29 BEDFORD STREET, STRAND, W.C. 
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MESSRS. MACMILLAN BOOKS 
STUDENTS OF PHYSIOGRAPRY, GEOLOGY, & MINERALOGY. 


PHYSIOGRAPHY: an Introduction to the Study of Nature. With Illustrations and 


Coloured Plates. By T. H. HUXLEY, F.R.S. Crown 8vo. 6s. 


OUTLINES OF PHYSIOGRAPHY—THE MOVEMENTS OF THE 
EARTH. By J. NORMAN LOCKYER, C.B., F.R.S. Crown 8vo. Sewed. 1s. 6d. 


THE PLANET EARTH. An Astronomical Introduction to Geography. By 


RICHARD A. GREGORY, F.R.A.S. Globe 8vo. 2s. 


SHORT STUDIES IN NATURE KNOWLEDGE. An Introduction to the 


Science of Physiography. By WILLIAM GEE, Certificated Teacher of the Education Department, and of the Science and 
Art Department. Assistant Lecturer Manchester Field Naturalists’ Society. Crown 8vo. 35. 6d. 


ELEMENTARY PHYSICAL GEOGRAPHY. By Ratpn S. Tarr, 


F.G.S.A., Assistant Professor of Dynamic Geology and Physical Geography at Cornell Univ ersity, Author of ‘‘ Economic 
Geology of the United States.” Crown 8vo. 7s. 6d. net. 


SOME BOOKS BY SIR ARCHIBALD GEIKIE, F.R.S. 
ELEMENTARY LESSONS IN PHYSICAL GEOGRAPHY. Illustrated with 


Woodcuts and Ten Plates. Foolscap 8vo. 45. 6d. 


QUESTIONS ON GEIKIE’S ELEMENTARY PHYSICAL GEOGRAPHY. 


For the use of Schools. Foolscap 8vo. 1s. 6d. 


PHYSICAL GEOGRAPHY. With Illustrations. Pott 8vo. 1s. [Science Primers. 
TEXT-BOOK OF GEOLOGY. With Illustrations. Third Edition. Revised and 


Enlarged. Medium 8vo. 28s. 


CLASS- GEOLOGY. Illustrated with Woodcuts. Second Edition. 


Crown 8vo. 


GUTLINES “OF FIELD GEOLOGY. New and Revised Edition. Extra feap. 


8vo. 35. 


GEOLOGY. With Illustrations. Pott 8vo. ts. [Science Primers. 


Box OF GEOLOGICAL SPECIMENS TO ILLUSTRATE GEIKIE’S PRIMER OF GEOLOGY, Ios. 6d. 


POPULAR LECTURES AND ADDRESSES. By Lorp Ketvin, LL.D., 


P.R.S., F.R.S.E. With Illustrations. Vol. II. GEoLoGY AND GENERAL Puysics. Crown 8vo. 7s. 6@. [Mature Series. 


COLLECTED PAPERS ON SOME CONTROVERTED QUESTIONS OF 


GEOLOGY. By Sir JOSEPH PRESTWICH, D.C.L. (Oxon.), F.R.S., F.G.S. 8vo. tos. net. 


ON CERTAIN PHENOMENA BELONGING TO THE LAST GEO- 
LOGICAL PERIOD, AND ON THEIR BEARING UPON THE TRADITION OF THE FLOOD. By 
Six JOSEPH PRESTWICH, D.C.L. (Oxon.), F.R.S., F.G.S., &c. 8vo. 25. 6d. net. 


A POPULAR TREATISE ON THE WINDS. Comprising the general motions 


of the atmosphere, monsoons, cyclones, tornadoes, waterspouts, hail-storms, &c., &c. By WILLIAM FERREL, M.A, 
Ph.D. Second Edition. S8vo. 17s. net. 


TABLES FOR THE DETERMINATION OF THE ROCK-FORMING 


MINERALS. Compiled by F. LOEWINSON-LESSING, Professor of Geology at the University of Dorpat. Translated from 
the Russian by J. W. Grecory, B.Sc., F.G.S., of the British Museum (Natural History), with a chapter on the Petro- 
logical Microscope by Professor G. A. J. Cote, M.R.I.A., F.G.S. Super Royal 8vo. 4s. 6d. net. 


PHYSICS OF THE EARTH'S CRUST. By the Rev. Osmonp Fisuer, M.A,, 


F.G.S., Rector of Harlton, Hon. Fellow of King’s College, London, a late Fellow and Tutor of Jesus College, Cambridge. 
Second Edition, altered and enlarged. 8vo. 12s. 


ECONOMIC GEOLOGY OF THE UNITED STATES. With Briefer 

a. of onige ara Products. By RALPH S. TARR, B.S., F.G.S.A., Assistant Professor of Geology at Cornell 
niversity. Svo. 16s. net. 

MICROSCOPICAL PHYSIOGRAPHY OF THE_ ROCK - MAKING 

MINERALS. An Aid to the Microscopical Study of Rocks. By H. ROSENBUSCH. Translated and abridged for 


use in Schools and Colleges by JoserH P. IppINGs. Illustrated by 121 Woodcuts and 26 Plates of Photomicrographs. 
8vo. 245. 


ELEMENTS OF CRYSTALLOGRAPHY FOR STUDENTS OF CHEM- 


ISTRY, PHYSICS, AND MINERALOGY. By GEO. HUNTINGDON WILLIAMS, Ph.D., Assistant Professor ia 
the Johns Hopkins University. Crown 8vo. 6s. 


METEOROLOGY. Weather, and Methods of Forecasting. Description of 


Meteorological Instruments and River Flood Predictions in the United States. By THOMAS RUSSELL, U-S. Assistaat 
Engineer. S8vo. 16s. net. 
MACMILLAN AND CO., LONDON. 
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MESSRS. MACMILLAN 


& CO”S BOOKS 


FOR 


STUDENTS OF EVOLUTION. 


COLUMBIA UNIVERSITY BIOLOGICAL SERIES. 
EDITED BY 
HENRY FAIRFIELD OSBORN, 
Da Costa Professor of Biology in Columbia College. 


I. AMPHIOXUS AND THE ANCES- 
TRY OF THE VERTEBRATES. By ARTHUR 
WILLEY, B.Sc., Tutor in Biology, Columbia College ; 
Balfour Student of the University of Cambridge. Witha 
Preface by HENRY FAIRFIELD OSBORN. 8vo. 10s. 6d. net. 


Il. FROM THE GREEKS TO DAR- 
WIN. An Outline of the Development of the Evolution 
Idea By HENRY FAIRFIELD OSBORN, Sc.D., 
Da Costa Professor of Biology in Columbia College, Curator 
in the American Museum of Natural History. 8vo. 9s. net. 


III. FISHES, LIVING AND FOSSIL. | 


An Outline of their Forms and Probable Relationships. 
By BASHFORD DEAN, Ph.D., Instructor in Biology, 
Columbia College, New York City. 8vo. tos. 6d. net. 


IV. THE CELL IN DEVELOPMENT 
AND INHERITANCE. By EDMUND B. WILSON, 
Ph.D., J.H.U. preparation. 

AN ATLAS OF THE FERTILI- 


SATION AND KARYOKINESIS OF THE OVUM. 
By EDMUND B. WILSON, Ph.D., with the co-operation 
of EDWARD LEAMING, M.D., F.R.P.S. 4to. 17s. net. 


SOCIAL EVOLUTION. By Benyamin 
KIDD. New and Cheaper Edition, Revised, with a New 
Preface. Sixteenth Thousand. Cr. 8vo. 55. net. 

THE EVOLUTION OF INDUSTRY. 
By HENRY DYER, C.E., M.A., D.Sc. 8vo. tos. net. 

EVOLUTION AND MAN’S PLACE 
IN NATURE. By HENRY CALDERWOOD, LL.D., 


Professor of Moral Philosophy, University of Edinburgh. 
— Edition, almost entirely rewritten. Demy 8vo. Ios. 


THE RELATIONS OF MIND AND 


BRAIN. By Prof. H. CALDERWOOD, LL.D. 
Third Edition. S8vo. 8s. 
MENTAL DEVELOPMENT IN| 


THE CHILD AND THE RACE. By JAMES MARK 
BALDWIN, M.A., Ph.D., Stuart Professor of Psychology 
in Princeton University. 10s. net. 


MATERIALS FOR THE STUDY 


OF VARIATION. Treated with Especial Regard to | 


Discontinuity in the Origin of Species. 
BATESON, M.A., F.R.S., Fellow of St. John’s College, 
Cambridge. 8vo. 215. net. 


A THEORY OF DEVELOPMENT 
AND HEREDITY. By HENRY B. ORR, Ph.D., Pro- 
7 ge at the Tulane University of Louisiana. Crown 8vo. 

Ss. net. 


ORGANIC EVOLUTION AS THE 


RESULT OF THE INHERITANCE OF ACQUIRED 
CHARACTERS ACCORDING TO THE LAWS OF 
ORGANIC GROWTH. By Dr. G. H. THEODOR 
EIMER, Professor of Zoology and Comparative Anatomy 
in Tiibingen. Translated by J. T. CUNNINGHAM, 
M.A., F.R.S.E., late Fellow of University College, 
Oxford. 8vo. 125. 6d. 


By WILLIAM | 


By A. R, WALLACE, F.R.S. 
DARWINISM: an Exposition of the 


Theory of Natural Selection, with Some of its Applications. 
With Maps and Illustrations. ExtraCrown 8vo. 9s. 


NATURAL SELECTION AND 
TROPICAL NATURE. Essays on Descriptive and 
Theoretical Biology. Extra Crown 8vo. 6s. 


ISLAND LIFE;; or the Phenomena and 


Causes of Insular Faunas and Floras. Including a Revision 
and Attempted Solution of the Problem of Geological 
Climates. With Illustrations and Maps. Second Edition. 
Extra Crown 8vo. 6s. 


THE GEOGRAPHICAL DISTRIBU- 
TION OF ANIMALS; with a Study of the Relations of 
Living and Extinct Faunas as Elucidating the Past Changes 
of the Earth’s Surface. With Maps and Illustrations. In 
Two Vols. Medium 8vo. 42s. 

By T. H. HUXLEY, F.R.S. 

METHOD AND RESULTS. Globe 


8vo. 55. 
DARWINIANA. Globe 8vo. 5s. 


MAN’S PLACE IN NATURE; and 


other Anthropological Essays. Globe 8vo. 5s. 


CHARLES DARWIN. Memorial 
Notices reprinted from Nature. By THOMAS H. 
HUXLEY, F.R.S.; G. J. ROMANES, F.R.S.; Sir 


ARCHIBALD GEIKIE, F.R.S.; and W. T. DY ER, 
F.R.S. Crown 8vo. 2s. 6d. [Nature Series. 


THE SCIENTIFIC EVIDENCES 
OF ORGANIC EVOLUTION. By GEORGE J. 
ROMANES, M.A., LL.D., F.R.S. Come vo, 2s. 6d. 

ARE THE EFFECTS OF USE 


AND DISUSE INHERITED? An Examination of the 


View held by Spencer and Darwin. By WM. P. BALL. 
Crown 8vo. 35. 6d. [Nature Series. 
EXPERIMENTAL EVOLUTION. 


Lectures delivered in the ‘‘ Summer School of Science and 
Art,” in Edinburgh, August 1891. By HENRY DE 
VARIGNY, D.Sc., Assistant in the Museum d’ Histoire 
Naturelle, Member of the Société de Biologie. Crown 
8vo. 55. [Nature Series. 
By SIR JOHN LUBBOCK, F.R.S 
FLOWERS,FRUITS, AND LEAVES. 


Illustrated. Crone 8vo. 45. 6d. [Nature Series. 


ON BRITISH WILD FLOWERS, 


considered in Relation to Insects. Illustrated. Crown 

8vo. 45. 6d. [Nature Series. 
THE ORIGIN AND METAMOR- 
With Illustrations. Crown 


PHOSES OF INSECTS. 
8vo. 35. 6d. [Nature Series. 
By PROF. JOHN FISKE. 
OUTLINES OF COSMIC PHILO- 
SOPHY, based on the Doctrine of Evolution. With 
Criticisms on the Positive Philosophy. Two Vols. 8vo, 


255. 
MAN’S DESTINY VIEWED IN 
THE LIGHT OF HIS ORIGIN. Crown 8vo. 3s. 6d. 


MACMILLAN AND CO., LONDON. 


| 
nd 
E 
| 
S., 
mic 
Y. 
nd 
)., 
)F 
}- 
By 
ns 
'G 
rom 
tro- : 
ige. 4 
fer 
nell 
for 
ohs. 
M- 
of 


xCii NATURE [JANUARY 23, 1896 
“OPTIMUS” MAGIC LANTERNS cr DRAWING ROOM “> LECTURE HALL, 


Limelight may be adapted without alteration at an extra cost of 16s. 
} Each Magic Lantern is efficient for Exhibitions. T he Lens gives crisp definition, being a superior Achromatic Photographic Combination with rack a: d 
pinion, Iti is fitted to a telescopic lengthening tube, so gaining increased focal accommodation. The Condenser is composed of two plano-convex rentatinge 
+ inches diameter, The refulgent lamp has 3 wicks, yielding a brilliantly illuminated picture. Each is complete in Box. 


LANTERN 
PHOTOS. 


Plain, 
Coloured, 1/6. 


All Accessories at 
reasonable prices. 


+ Student's LANTERN 
(to take demonstrat- Russian Iron Body, yf CATALOGUE 


ing tank) with Brass Sliding Tubes. Spee 
Brass Sliding Tubes. - Sliding Tubes. POST FREE. 


PERKEN, = & RAYMENT, LONDON, 
FREDK. JACKSON & Co, 


\ (Late MOTTERSHEAD & CO.) 
k 


| 14 CROSS STREET, MANCHESTER 


Goods Entrance: 10 half. Moon Street, 


LABORATORY FURNISHERS, 


Mahogany Body, 
Brass Stage and 3 
draw Sliding Tubes. 


Superior Japanned 
Metal Body: 


Mathematical Instrument Manufacturer to H. M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 


of every description | Importers, Manufacturers, and Dealers in 
Of the Highest Quality and Finish, at most Moderate Prices. | 
ne CHEMICAL AND PHYSICAL 
ustratec vice List Pos ee. APPARATUS 


W. F. S. obtained the only Medal in the Great Exhibition of 1362 for 
Excellence of Construction of Mathematical Instruments, and the only GoLp 
MeEpAt in the International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition. 1886. 


Of every Description. 
Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 
Illustrated Catalogue of Apparatus, with Price List 
of Chemicals, free on application. 
Telegraphic Address—“‘ AprpARATUS, MANCHESTER.” 
Telephone Number—2038. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


TO SCIENCE LECTURERS. 
S M HUGHES'S PATENT COMBINATION OPTICAL 
LANTERN, used by late W. LAnT Carpenter, Esq, Prof. Forses, &c. TQ SCIENTISTS and LANTERNISTS, &e. 
Miniature Triple Lantern constructed for B. ) 3 MALpEN, Esq. ; great THE ART OF PROJECTION, AND COMPLETE 


success. New Oxyhydrogen Microscope. Science Lanterns for Class 


Apparatus for estimation of sulphur in spent oxide. 


Demonstration. Magnificent Results. Docwra Triple, Prize Medal, MAGIC LANTERN MANUAL, by an Expert. Over 100 fine Illus- 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr. H. trations, with Priceless wrinkles i in all Branches of Opticz al Projection. 
Grattan GuINNESS, Madame ApELINA Patti, &c. Patent Pamphengos Never before Published. How to choose, what to avoid, and how to 
Science Lanterns. The Universa! Lantern 4-inch Condensors, 4-wick Lamp, use Oil, Limelight, Dissolving, Electric, Opaque, Microscopic, and 
Portrait Combination front Lenses, £1 5s. 64., marvellous value. Science Polarisi: ng Lanterns, Slide Making and Painting, Enlarging, Register- 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern ing, &c., &c. Prof. MALDEN says :—‘‘A thoroughly pri actical work, 
Outfits i in the World. Grandly Illustrated Catalogue, over 180 choice En- and should be studied by the experienced operator and amateur alike.” 
ravings, 6d.; Postage, 3d. List of 300 Lecture Sets, Science Subjects, | A complete wade mecum of Optical Lantern Manipulations. Price, 

bound in Cloth, 3s. 6¢.; Postage, 5¢. Worth its weight in gold. Send 


iews, &c., 6d. ; Postage, 2d. Pamphlets Free. —W. C. HUGH ES, 
SpgciALisT, Brewster House, 82 Mortimer Road, Kingsland, N. | 


for Opinions of the Scientific Press to Mr. HUGHES, Brewster House, 
Mortimer Road Kingsland, North London. 


SCIENTIFIC WORTHIBS. 


The following is a list of the Steel Portraits that have appeared in the above Series :— 


MICHAEL FARADAY. J. LOUIS R. AGASSIZ. 

THOMAS HENRY HUXLEY. JEAN BAPTISTE ANDRE DUMAS. 
CHARLES DARWIN. SIR RICHARD OWEN. 

JOHN TYNDALL. JAMES CLERK MAXWELL. 

SIR GEORGE GABRIEL STOKES. JAMES PRESCOTT JOULE. 

SIR CHARLES LYELL. WILLIAM SPOTTISWOODE. 

SIR CHARLES WHEATSTONE. ARTHUR CAYLEY. 

SIR WYVILLE THOMSON. SIR C. W. SIEMENS. 

ROBERT WILHELM BUNSEN. JOHN COUCH ADAMS. 

LORD KELVIN. JAMES JOSEPH SYLVESTER. 
BARON ADOLF ERIK NORDENSKJOLD. DMITRI IVANOWITSH MENDELEEF. 
HERMANN L. F. HELMHOLTZ. LOUIS PASTEUR. 


SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. 


SIR GEORGE B. AIRY. | SIR ARCHIBALD GEIKIE. 
N.B.—The Portrait of Sir A. Geikie is the first of a New Series, and is a Photo- 
gravure. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each; or the Set of 
28 Portraits in a Handsome Portfolio for £7 5s.,carriage paid. The Portfolio may be had separately, price 6s. 


Cheques and Money Orders ; payable to MACMILLAN & CO. 
OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND, W.C. 


Printed by RicHarp CLay anp Sons, Limitep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and ganas by 
MACMILLAN AND Co., at 29 Bedford Street, London, W.C., and 66 Fifth Avenue, New York.—Tuurspay, January 23, 1 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoORDSWORTH. 


No. 1370, VOL. 53.] 


THURSDAY, JANUARY 30, 1896. 


[PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.] 


{All Rights are Reserved. 


“NEWTONIAN” ARC LAMPS FOR LANTERNS. | 


SELF-FEEDING 
FOCUS= 
KEEPING, 
VeRY SIMPLE. 
Thoroughly 
Efficient. 


PATTERN | 
A? 
£3 10s. 


Catalogue 


MAJOR HOLDEN’S PROVISIONAL PATENT. 
SOLE MAKERS, NEWTON & co. 


3 FLEET STREET, LONDON. 


BECK’S MICROSCOPES. 


No. 25A. —THIS MODEL, with 
I-in. and }-in. Object Glasses, 
Two Eyepieces, and packed 
in Polished Mahogany Case, 

10s. 


No. 25B. _THIS MODEL, with 
§-in. and }-in. Object Glasses, 
Two Eyepieces, and packed 
in Polished Mahogany Case, 


£7 5s. 


No. 298.—The addition of Abbe 
Condenser to 25B with Iris 
Diaphragm and_ Focussing 
and Swinging Adjustments, | 

15s. | 

FULL PARTICULARS FREE on APPLICATION to 


R. & J. BECK, LTD., 68 CORNHILL, LONDON, £.¢. 


Engraved Real Size. 
A NEW ACHROMATIC COMBINATION, 
COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
PORTABILITY OF A POCKET LENS, 


“If you carry a small Platyscopic Pocket Lens:(which every observer of 
Nature ought to do).”"—Grant ALLEN in Amowledge. 

The Platyscopic Lens is invaluable to botanists, mineralogists, or ento- 
mologists, as it focuses about three times as far from the object as the 
Coddington Lenses. This allows opaque objects to be examined easily. 

The Platyscopic Lens is made of four degrees of power, magnifying 
respectively 10, 15, 20, and 30 diams. ; the lowest power, having the largest 
field, is the best adapted for general use. 

The Lenses are set in Ebonite Cells, and mounted in Tortoiseshell Frames 


Price of the Platyscopic Lens, mounted in Tortotseshell, magni- 
fying either 10, 15, 20, or 30 diameters, 18s. 6d. each power. 
Illustrated description sent free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 
NEGRETTI AND ZAMBRA’S 
BAROGRAPHS AND _THERMOGRAPHS. 


The Barograph is fitted in a Mahagany Case with Glass Front, as shown 
above. The Thermograph is mounted in a japanned Metal Case with Glass 
Front, for either indoor or outdoor use. The above give continuous rec ords 
on Charts, which only require changing once a week, and are invaluable to 
invalids and others who are unable to take daily readings of the ordinary 
instruments. Price of each, with supply of Charts for one year, £6 10s. 


NEGRETTI & ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 
38 HOLBORN VIADUCT, E.C. 
Branches—45 CORNHILL, and 122 REGENT STREET. 
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BEDFORD COLLEGE (LONDON) 

FOR WOMEN, 

8 and 9 YORK PLACE, BAKER STREET, W. 
LENT TERM, SESSION 1895-6. 
The Half Term will begin on Thursday, February 20. 

LUCY J. RUSSELL, ‘Seceetary. 
‘UNIVERSITY COLLEGE, LONDON. 
The Course of Instruction in ELEMENTARY BIOLOGY for Students 

who have Matriculated at London University in January 1895, begins on 


February 18. 
J. M. HORSBURGH, M.A., Secretary. 


OWENS COLLEGE, MANCHESTER. 


The Senate is about to Appoint a DEMONSTRATOR in ZOOLOGY, 
to enter on his duties on May 1. 
Applications should be sent to the REGISTRAR before February 22, from 
whom further particulars may be obtained. 
SYDNEY CHAFFERS, Registrar. 


A Gentleman visiting the Amazons and 
Northern Brazil for Natural History purposes, will be glad to meet a 
Companion who will share expenses.—Apply by letter to “‘H. R.,” at 
the Offices of this Paper. 


FOR SALE.—The valuable Instruments 
belonging to the late GeorGE KNow Les, Esq., comprising ASTRO- 
NOMICAL TELESCOPE, 4}-in. Objective, Equatorially Mounted, 
with Micrometer Driving Clock, &c., . Cooke & Sons; Large 
MICROSCOPE, by late 'ANpREw Ross ; Student’s SPECTROSCOPE 
by Browninc, and STANDARD BAROMETER by Case.tia.— 
Address, J. McL., 5 Lindum Terrace, scneanieatiiit Bradford. 


TO COLLECTORS, CURATORS OF MUSEUMS, &c. 
FOR SALE, a fine Cabinet Specimen of an 


‘Emerald in Matrix,” similar in-size and form to the one illustrated in 
Streeter’s ‘* Precious Stones.”—A. Deck, King’s Parade, Cambridge. 


MICROSCOPE, BINOCULAR.—Beck. 
Large modern plain Stand. 4 Objectives, &c. New condition, Cost 
421. Offered cheap.—‘t M.,” 3 Westwood Bank, Forest Hill. 


SKELETONS FOR STUDENTS; viz.: 
Lig 4s., Rabbit 8s. 6d., Pigeon 8s. 6d., Fowl 12s. 6d., Skull of Dog 
s. 6d.—Address, J. Healey, Batley. 


MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 

44 Hatton Garden, London. 
Catalogues Free. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


tr: ters, S tri G 
Benches, ke. fe. the special purposes to 
own designs. Price List on application. 
W. WILSON (formerly Foreman at Messrs. ELLIOTT BRos.), 
56 Crogsland Road, Chalk Farm, London, N.W. N.W. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinospherium, 
Vorticella, Stentor, yom Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 
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The MINERAL and BOOK BUSINESS, of 
DR. A. E. FOOTE 


Will be carried on as heretofore, wea the management of Warren M. 
ooT 


“AUGUSTA M. FOOTE, 
WARREN M. FOOTE, 
(Executors for A. E. Foore, deceased.) 
1226 North Forty-first Street, 
Philadelphia, Pa., U.S.A. 
October 22, 1895. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
Illustrate the leading Text-books, in Boxes, with Trays. 


50 Specimens, 10s. Gd.; 100 do., 21s.; 200 do., 43s, 


New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils, Post Free. 


ROCK SECTIONS for the MICROSCOPE, from rs. 6d. each, Post Free 
CaTALoGuEs GRATIS. 


CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c., 
always in stock. 


THOMAS D. RUSSELL 
78 NEWGATE STREET, LONDON, E.C. 


F. H. BUTLER, M.A. Oxon., Assoc. R. S. Mines. 
"HISTORY AGENCY, 
158 ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


The followin: can now be furnished :—Alveolina and Miliolina Limestone, 
Selsey ; Chalk-Rock, Bucks ; Triassic Conglomerate, S. von ; Tourma- 
line-Granite and Elvan, near Ivy Bridge ; Troctolite, Hornblende-Schist, 
Gabbro, Mica-Diorite, Serpentine with unaltered Olivine and with Bastite, 
Coverack and the Lizard district ; and Kaolin Rock with Fluor, Epidiorite, 
gy Schist, coarse Biotite-Granite, and massive Biotite, E. Cornwall.— 

cro. sections of many of the above ready or in preparation. Students’ 
rock-sections, a series at 1s. each. Zinc, Gold, Tin, and Iron Ores for assay- 
ing. Cabinets, Specimen Trays and Boxes, and Micro-Glass of any 
description supplied. 


JAMES R. GREGORY & CO. 


MINERALOGISTS, &c. 


HAVE NOW 


REMOVED TO 
1 KELSO PLACE, STANFORD ROAD, 


KENSINGTON, W. 


A few minutes from Natural History Museum, Science Schools, South 
Kensington, High Street, and Gloucester Road Stations. 


Specimens, Collections, Appliances, &c. Lists as usual. 
New Catalogues preparin 


REMOVED FROM 88 CHARLOTTE STREET, FITZROY SQUARE. 


To SCIENTISTS and LANTERNISTS, &e. 


THE ART OF PROJECTION, AND COMPLETE 
MAGIC LANTERN MANUAL, by an Expert. Over 100 fine IIlus- 
trations, with Priceless wrinkles in all Branches of Optical Projection. 
Never before Published. How to choose, what to avoid, and how to 
use Oil, Limelight, Dissolving, Electric, Opaque, Microscopic, and 
Polarising Lanterns, Slide Making and Painting, Enlarging, Register- 
ing, &c., &c. Prof. MALDEN says :—‘‘A thoroughly practical work, 
and should be studied by the experienced operator and amateur alike.” 
A complete vade mecum of Optical Lantern Manipulations. Price, 
bound in Cloth, 3s. 6¢.; Postage, 5¢. Worth its weight in gold. Send 
for Opinions of the Scientific Press to Mr. HUGHES, Brewster House, 
Mortimer Road Kingsland, North London. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The amass animals can always be supplied, either living 
or preserved b the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, . Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; 2 [a Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c 

For prices and more detailed lists cooly to 


Biological Laboratory, Plymouth. THE DIRECTOR. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL 
LANTERN, used by late W. Lant Carpenter, E: Prof. Forses, &c 
Miniature Triple Lantern constructed for B. j. assem, great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr. H. 
GraTTan GuINNEss, Madame Patti, &c. Patent Pamphengos 
Science Lanterns. The Universa! Lantern 4-inch Condensors, 4-wick Lamp, 
Portrait Combination front Lenses, £1 5s. 64., marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
G2 vings, 6d. ; i Postage, 3d. List of 300 Lecture Sets, Science Subjects, 

iews, &c., 6d.; Postage, 2d. Pamphlets Free.—W. C. © pean 
SPECIALIST, Brewster House, 82 Mortimer Road, Kingsland, N 
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THE TOTAL ECLIPSE OF THE SUN, WORK, FOR SALE. 
AUGUST 4g, 1896. TOIRE NATURELLE. and and ard Series, Complete as far as 
The ORIENT STEAM NAVIGATION COMPANY, Ltd., propose to ublished. 17 Vols., Cloth and Wrappers, with 272 Coloured and 
send vis of their Steamships of 2bout 4000 tons gross register and 3000 H.P. ~ Plates. 4to. Paris, 1878-95. (Published 680 francs.) For £16 
to Vadsé in the Varanger Fiord, Lagioad (about 30° E. Long.), to enable —-. Wanted hited 
observation to be made of the above Eclipse. WALTON (ELI 
Itinerary :—Leave London July 24, visit Bergen, Gudvangen (for Romsdal ceheage ( SLIJAI ), CLOUDS, 5, xc. 
Valley), Naes, Beian; arrive Vadsé August 3; leave Vadsé roth ; call at J. H, KNOWLES, Scientific Bookseller, 15 Rush HIll Road, Lavender 
Trondhjem, and arrive London August 18. Hill, London, S.W. 
Passage money, 35 Guineas. 


Preliminary Deposit on Booking, £5. Early application is desirable. S CIENCE PRO G RESS. 


Managers GREEN & CO. \ A MONTHLY REVIEW OF CURRENT 
ANDERSON, ANDERSON, & CO.) London. SCIENTIFIC INVESTIGATION. 


For further Particulars apply to the latter Firm, 5 Fenchurch Avenue Edited by ; I 7 : 
, > y J. BRETLAND FARMER, M.A. 
E.C., or to the West-End Branch Office, 16 Cockspur Street, S.W With the Co-operation ot a powerful Editorial Committee. 


Contents of FEBRUARY Number. 


EMANCIPATION FROM SCIENTIFIC MATERIALISM. By W. 
2 Ostwa pb, Professor of Chemistry in the University of Leipzig. = 
THE DIAGNOSTIC AND OF MALLEIN. 
’ ’ By G. A. Buckmaster, M.D., Lecturer on Physiology at St. George’s 
Supplied in any Length up to 6 feet Hospital, London. 
Pp y 8 fe THE OF ATOMS (Concluded). By Arno_p 
— Ph.D., D.Sc. 
Small Frame, containing 12 Lengths = THE SUPRARENAL CAPSULES. By W. D. Hauumerron, M.D., 
of 5 inches F.R.S., Professor of Physiology in King’s College, London. 
sans / ARKER, M.A., Fellow of St. John’s College, Cambridge. 
Small Frame, containing 12 Lengths 1 9 6 PAULOW’S RESEARCHES ON THE PHYSIOLOGY OF SECRE- 
of 15 inches ... ee ree a / TION. By E. Sraruinc, M.D., Lecturer on Physiology at Guy's 
Hospital, London. 


Post Free in Great Britain. | APPENDICES: -. 
| I. NOTICES OF BOOKS. 
For other Sizes, apply to— II]. CHEMICAL LITERATURE FOR DECEMBER 1895. 


Price HALF-A-CROWN. Subscription Price, 25s. per Annum. 


(Nl ST. MARTIN'S LANE, LONDON, W.c. NEW BOOKS IN SCIENCE. 


nies 1. A Manual of Physiology. 


By Prof. G. NEIL STEWART, M.A., M.D., D.Sc. (University Serie 
> S T A N ; i E Y IX ! of Manuals). 300 Engravings and 5 Coloured Plates. Price 15s. 
2. A Manual of Physics. 


: : Second Edition, Re-written for Elementary and Advanced Students. 
Mathematical Instrument Manufacturer to H. M. Government, Council By WM. PEDDIE, D.Sc., F.R.S.E., Assist. Prof. of Physics, 


of India, Science and Art Department, Admiralty, &c. | University of Edinburgh (University Series). Price 7s. 6d. 


Mathematical, Drawing, and Surveying Instruments 3. Text-book of Veterinary Physiology. 
of every description By Veterinary-Capt. F. SMITH, F.R.C.V.S., F.1.C., Examiner in 


Physiology R.C.V.S. Second Edition, Illustrated. Price 15s. 
Of the Highest lity and Finish, at t Moderate Prices. 

4. The Analysis of Food and Drugs. 

For Practical Laboratory Work. By T. H. PEARMAIN and C.G. 
W. F. S. obtained the er Medal in the Great Exhibition of 1862 for MOOR, M.A, F.C.S. The only moderately-priced work extant. 
Excellence of Construction of Mathematical Instruments, and the only Gop Price 3s. 6d. 


Mepat in the International Inventions Exhibition 1885 for Mathematical Wi 
Work. Silver Medal, Architects’ Exhibition. 1886. Londen : BAILLIERE, —_——_-. & COX, King William Strest, 


Mires ‘GREAT TURNSTILE, HOLBORN, LONDON, | ~TUST PUBLISHED, with 381 Illustrations. Crown 8vo, 


5. 6d. 
PHGENIX FIRE OFFICE, ‘TREATISE 

19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W ON 

ESTABLISHED 1782. ELECTRICITY AND MAGNETISM. 

MODERATE RATES. ABSOLUTE SECURITY Founded on Joubert’s ‘‘ Traité Elémentaire d’ Electricité.” 
ELECTRIC LIGHTING RULES SUPPLIED. BY 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. E. ATKINSON, Ph.D., formerly Professor of Experimental Science in 


SecreTartes—W. C. MACDONALD and F. B. MACDONALD. the Seal Collage. 
LOSSES PAID OVER £20,000,000. LONDON: LONGMANS, GREEN, & CO. 


THE AMERICAN SCIENTIFIC JOURNAL, 


SCIENCE. 


A WEEKLY JOURNAL DEVOTED TO THE ADVANCEMENT OF SCIENCE. 


EpiroriAL ComMITTEE: S. NEwcomB, Mathematics ; R. S. WoopwARD, Mechanics; E. C. PICKERING, Astronomy ; T. C. 

MENDENHALL, Physics ; R. H. THurston, Engineering ; IRA REMSEN, Chemistry ; J. Le Conte, Geology; W. M. Davis, 

Physiography ; O. C. MARSH, Paleontology ; W. K. Brooks, Invertebrate Zoology ; C. HART MERRIAM, Vertebrate Zoology ; 

3. H. ScuppEr, Entomology; N. L. BriTToNn, Botany ; HENRY F. OsBorN, General Biology; H. P. Bowprrcn, Physiology ; 
J. S. Hygiene ; J. MCKEEN CATTELL, Psychology; G. BRINTON, J. W. PoweLt, Anthropology. 


SINGLE COPIES, 15 CENTS. ANNUAL SUBSCRIPTION, FIVE DOLLARS. 
ENGLISH AND CONTINENTAL SUBSCRIPTIONS, TWENTY-ONE SHILLINGS, may BE SENT TO 
MACMILLAN & CO., 29 AND 30 BEDFORD STREET, COVENT GARDEN, LONDON. 


q 


{ 
of 
M. 
' 
i ; 
2s. 
off 
ree. 
all fi 
es. 
; 
one, 
uist, 
‘ite, 
rite, 
L— 
nts’ 
say- 
any 
) 
or 
D, 
uth 
al. 
lus 
jon. x 
y to 
and 
ter- 
ork, 
ice, 
end 
se, 
AL 
eat 
ass 
ial, 
H. ‘ 
gos 
np, 
nce 
ern 
cn- 
ts, P 


xcevi 


NATURE 


[JANUARY 30, 1896 


JUST PUBLISHED.—A HANDBOOK OF THE NEO- 
LAMARCKIAN THEORY OF EVOLUTION. 


THE PRIMARY FACTORS OF 
ORGANIC EVOLUTION. 


By E. D. COPE, Ph.D., 


Member of the U.S. National Academy of Sciences ; Professor.of Zoology 
and Comparative Anatomy in the University of Pennsylvania. 


Lilustrations, 121 ; Pages, 550; Tables, Bibliography, and 
Index. Cloth, net, 8s. 6d. 


EXTRACTS FROM AUTHOR'S PREFACE.—The present book is an 
attempt to select from the mass of facts accumulated by biologists those 
which, in the author’s opinion, throw a clear light on the problem of organic 
evolution, and especially that of the animal kingdom. As the actual lines 
of descent can be finally demonstrated chiefly from palzontologic research, 
I have drawn a large part of my evidence from this source. Of course, the 
restriction imposed by limited space has compelled the omission of a great 
many facts which have an important bearing on the problem. I have pre- 
ferred the palzontologic evidence for another reason. Darwin and the 
writers of his immediate school have drawn most of their evidence from facts 
which are embraced in the science of cecology. Weismann and writers of 
his type draw most of their evidence from the science of embryology. The 
mass of facts recently brought to light in the field of paleontology, 
especially in the United States, remained to be presented, and the evidence 
they contain interwoven with that derived from the sources mentioned. 


The Moni 
e Monist. 
A Quarterly Magazine. Yearly, 9s. 6d. Single Numbers, 2s. 6d. 
Contents or Vo.tumE VI. No. 2, JANUARY 1896. 
GERMINAL SELECTION. 
By Prof. Aucust WEISMANN. 
PATHOLOGICAL PLEASURES AND PAINS. 
By Tu. Risor: 


ON THE PART PLAYED BY ACCIDENT IN INVENTION AND 
DISCOVERY. 
By Prof. Ernst Macu. 
ON THE NATURE OF MATHEMATICAL KNOWLEDGE. 
By Prof. HERMANN SCHUBERT. 
ON CHINESE PHILOSOPHY. 
By Dr. Carus. 
_The April Number will contain Articles by Kurd Lasswitz, Rudolf 
Eucken, G. B. Halsted, F. Jodl, Prof. Joseph Le Cofite, Edward Atkinson. 


Diseases of the Will. Diseases of Personality. 
Psychology of Attention. 
By T. H. RIBOT. 
Authorised Translations. Cloth, 3s. each ; the Set, 7s. 6d. 
Paper, ts. 6d. each. 


“‘Without attempting to condense further this already condensed and 
very readable little volume (* The Diseases of Personality’) written by a 
distinguished inquirer, I will conclude by saying that it well deserves a 
place in any general library."—Mr. Francis GALTON in NaTuRE. 


Chicago: THE OPEN COURT PUBLISHING COMPANY. 
LONDON ADDRESS: 17, JOHNSON’S COURT, 
FLEET STREET, E.C. 


WITH PORTRAIT AND TWO ILLUSTRATIONS. 
8vo. 155. 


THE LIFE AND LETTERS OF 


GEORGE JOHN ROMANES, 
M.A., LL.D., F.R.S. 


Written and Edited by his WIFE. 
LONDON: LONGMANS, GREEN, & CO. 


THE GEOLOGICAL TIME PAPERS. 
No. 1. The R. Geological Time Scale. Price 1d. 


O'DRISCOLL, LENNOX, & CO., 10 and 12 Elephant Road, Elephant 
. and Castle, S.E. 


J. & A. CHURCHILL, 
PUBLISHERS. 


MICROSCOPICAL SCIENCE. 


Edited by E. RAY LANKESTER, M.A., LL.D., F.RS,, 
with the co-operation ofp ADAM SEDGWICK, M.A., 
F.R.S., and W. F. R. WELDON, M.A.,, F.R.S. 


Contents of No. 151, January, with 12 Plates, Price tos. 

The Development of Asterina Gidbosa. By E. W. MacBrine, 
Fellow of St. John’s College ; Demonstrator in Animal 
Morphology in the University of Cambridge. 


MENTAL PHYSIOLOGY, ESPECIALLY 
in its RELATION to MENTAL DISORDERS. By THEO. B. 
HYSLOP, M.D., Assistant Physician, Bethlem Royal Hospital; Leec- 
turer on Mental Diseases, St. Mary's Hospital. With Illustrations, 
8vo, 18s. 


THE ELEMENTS of HEALTH: an Intro. 
duction to the Studyof HYGIENE. By LOUIS C. PARKES, M.D., 
D.P.H., Medical Officer of Health for Chelsea, Lecturer on Public 
Health at St. George’s*Hospital. With Illustrations, Post 8vo, 3s. 6d. 


ILLUSTRATED AMBULANCE LEC. 
TURES (to which is added a Nursing Lecture), in accordance with the 
Regulations of the St. John’s Ambulance Association, By JOHN M. 
H. MARTIN, M.D., F.R.C.S., B.S. Fourth Edition, with 60 En- 
gravings, Crown 8vo, 2s. 


PRACTICAL AMBULANCE TABLETS. 
By SYDNEY PARTRIDGE, M.D., Examiner and Lecturer to the 
St. John’s Ambulance Association. Fourth Edition, Enlarged, with 
Engravings, 15. 


ELEMENTS OF HUMAN PHYSIOLOGY. 
By ERNEST H. STARLING, M.D., Joint-Lecturer on Physiology 
at Guy's ‘Hospital. Second Edition, Revised and Enlarged, with 126 
Engravings, Crown 8vo, 7s. 6d. 


A MANUAL OF BOTANY. By J. Reynolds 


GREEN, F.R.S., Sc.D., Professor of Botany to the Pharmaceutical 
Society; Examiner in Botany to the Universities of London and 
Glasgow. 2 Vols., Crown 8vo. 


Vol. I. MORPHOLOGY AND ANATOMY. With 778 Illustrations, 
6d. 


Vol. II. CLASSIFICATION AND VEGETABLE PHYSIOLOGY. 
(in the press.) 


PRACTICAL CHEMISTRY AND QUALI- 
TATIVE ANALYSIS: specially adapted for Colleges and Schoois. 
By FRANK CLOWES, D.Sc., Be of Chemistry in University 
College, Nottingham. Sixth Edition, with 84 Engravings, Post 8vo, 
8s. 6d. 


ELEMENTARY QUALITATIVE ANA- 


LYSIS: suitable for Organised Science Schools. By FRANK 
CLOWES, D.Sc.Lond., Professor of Chemistry in University College, 
Nottingham, and J. BERNARD COLEMAN, Head of the Chemical 
Department, South-West London Polytechnic. With Engravings, Post 
8vo, 25. 6d. 


By the same Authors. 


QUANTITATIVE ANALYSIS: specially 


adapted for Colleges and Schools. Third Edition, with 106 Engravings 
Post 8vo, gs. 


VALENTIN’S QUALITATIVE ANA- 
LYSIS. With a short Course of Quantitative Experin :nts. Edited by 
Dr. W. R. HODGKINSON, F.R.S.E., Professor of Chemistry and 
Physics in the Royal Military Academy and Artillery College, Wool- 
wich. Eighth Edition, Revised and Enlarged, 8s. 6d. 


BLOXAM’S CHEMISTRY, INORGANIC 
AND ORGANIC, with Experiments. Re-written and Revised by 
JOHN MILLAR THOMSON, Professor of Chemistry, King’s 
College, London, and ARTHUR G. BLOXAM, Head of the Chem- 
istry Department, The Goldsmiths’ Institute, New Cross, London 
Eighth Edition, with 281 Engravings, 8vo, 18s. 6d. 


BLOXAM’S LABORATORY TEACHING: 
or, Progressive Exercises in Practical Chemistry. Edited by ARTHUR 
G. BLOXAM, Head of the Chemistry Department, The Goldsmiths 
Institute, London. Sixth Edition, Revised and much Enlarged, witb 
80 Woodcuts, Crown 8vo, 6s. 6d. 


LONDON : 
J. & A. CHURCHILL, 11 NEW BURLINGTON STREET. 
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., | NEW WORKS ON PHYSIOLOGICAL PSYCHOLOGY. |\ J. EX. STH 
OUTLINES OF PSYCHOLOGY, based Semi-Automatic Electric ea 
pon the Results of Experimental Examination. By Prof. O. i { es 
KULPE. Translated and Edited by Prof. E. B. TrrcHener. 8Vvo A R Cc me) LAM P. # 
10s. 6d. “An admirable translation of a comprehensive treatment of By 
F the subject.” —GLAsGow HERALD. 
LECTURES ON HUMAN AND ANIMAL Mechanical 
YCHOLOGY. By Prof. W. WUNDT._ Translated and Edited 
S., 8vo, 10s. 6d. ‘‘ One of the best existing expositions of experimental — 
Re psychology."—Nature. “ The translation itself has been done ex- 


Focus Keeping. 


Simple and 


cellently. It reads like English,and for the most part like elegant 
English, and it must be counted as one of the most successful of recent 
translations.” —JOURNAL OF EDUCATION. 


DE, INTRODUCTION TO PHYSIOLOGICAL 


nal PSYCHOLOGY. By Prof. THEOD. ZIEHEN. Translated by Dr. Certain. 
C. C. Van Liew and Dr. O. W. Bever. With 21 Illustrations. Second 
Edition, Enlarged. 6s. ‘‘ Exceedingly well adapted to give the aceeael 
student a clear idea of the scope and methods of the new science of Will Fit 
Y physiological psychology.”—Nature. ‘Clear, well arranged, and 
B always interesting: it is not a compilation, but the work of aman 
be who has thought out the whole subject for himself.’—NATURAL Ordinary 
SCIENCE. 
ons, 
STUDIES IN THE EVOLUTIONARY Lanterns. 
PSYCHOLOGY OF FEELING. By H. M. STANLEY. 7s. 6d. 
rO- “4 storehouse of admirable and waghel facts. To all students of Catalogues 
D., psychology a most valuable guide.”"—LiBeRaL. ‘ The whole book will | Post Free 
blic well repay careful reading and consideration. Itis writtenin a clear a 
6d. and attractive style.”—EDUCATIONAL REVIEW. Price £5 10s. Simpler Form, £4 4s. 
C. SWAN SONNENSCHEIN & CO., LIM., LONDON. | 406 STRAND; 457 WEST STRAND; 7 GRACECHURCH ST., LONDON. 


FOURTH-DIMENSIONAL LITERATURE.  GAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


By C. HOWARD HINTON, B.A. LIMITED, CARLYLE ROAD, CAMBRIDGE. 


Ss. SCIENTIFIC ROMANCES, Seven Parts. Each rs. LL 
the A NEW ERA of THOUGHT. 4s. 6d. improved form of Rocking 
vith STELLA ; and an UNFINISHED COMMUNICATION. _ 3s. 6c. Microtome for Cutting Flat 


Sections by the Ribbon _ 


ANOTHER WORLD; or, THE FOURTH DIMENSION. By A. T. Sections ( 
4 ethod, 


SCHOFIELD, M.A. 2s. 6d. 


i Particulars of the abo 
SWAN SONNENSCHEIN & CO., Ltd., LONDON. 
126 


Physical and Physiological 
Apparatus of every descrip- 
tion. — 

Sole Makers of Callendar & 
Griffiths’ Pyrometers for the 
Measurement of Tempera- 
tures. —— 
Seismographs and Earth 
Tremor Apparatus. 


In Crown 8vo, Cloth. Fully Illustrated. [/ the press. 


ds | THE SKULL OF THE DOG. 


and A MANUAL FOR STUDENTS. 
WITH A GLOSSARY OF OSTEOLOGICAL TERMS. 
By WALTER E. COLLINGE, F.Z.S., Assistant Lecturer and Demon- 


GY, strator in Zoology and Comparative Anatomy, Mason College, Birmingham. 
PRICE 5s. NET. rue of 
Lonpon: DULAU & CO., 37 Sono Square. of td 
Birmingham: CORNISH BROTHERS, 37 New Srreer. ofl communications: 
A. ALBERT EDWARD JAMRACH 
NK COFFEE— (Late CHARLES JAMRACH), 
NATURALIST, 
ne | 180 ST. GEORGE STREET EAST. e. 
104 NEW OXFORD STREET W C ' Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery i 
lly ' Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 
ngs 
TOTAL ECLIPSE OF THE SUN, -_ 4 
> AUGUST oth, 1896. 
VISIBLE IN LAPLAND. 
__In order to view the Eciipse to the greatest advantage, or to spend some time at VARDO or VADsO, Messrs. THOS. COOK Es 
IC AND SON issue Tickets to BERGEN or TRONDHJEM and BACK by any Route or Line of Steamers, and thence by Mail Steamers ia a 
| by to Bopé or VARDO, or any other point. 7 
“me SPECIAL ECLIPSE CRUISES BY STEAMERS GARONNE AND LUSITANIA, 
wi WITH SHORE EXCURSIONS 
a: TO VADSO AND THE FJORDS. rs 
4 LEAVING LONDON FRIDAYS, JULY 247TH anp 31ST. 
- Programmes Free. 
THOS. COOK AND SON, LUDGATE CIRCUS, LONDON, AND BRANCHES. 
ET. CHIEF OFFICE IN Norway: TORVET, BERGEN. 
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BREAKFAST—SUPPER. HOLLOWAY’S OINTMENT 


EPPs’sS 


Gout, Rheumatism, Lumbago, Sciatica 


TESLA’S APPARATUS. 
INDUCTION COILS, giving from 2 in. to 15 in. Sparks for the Wonperrut 
Experiments of Testa, and ‘the New Photography. 
SPECTRUM TUBES of the New Gases Hetium and Arcon. FI 
AERIAL GRAPHOSCOPES. Bruce’s Patent. | 


Illustrated Catalogue, Parts 1 and 2, Sixpenceeach. 


HARVEYVT PEAK 


| (BY APPOINTMENT TO THE ROYAL INSTITUTION OF GREAT BRITAIN), 
| 56 CHARING CROSS ROAD, LONDON, W.C, 


3 | GRATEFUL—COMFORTING. Cuts, Bruises, Sprains, &c. 

INVALUABLE FOR ALL SKIN DISEASES, 
} Cc O Cc O A Holloway’s Ointment and Pills may be obtained of S 
BOILING WATER OR MILK. a Medicine Featers. PR 

| THE NEW PHOTOGRAPHY. | 
CROOKES’ VACUUM TUBES. Large Assortment. A 


NOTICE.—Advertisements and business letters NATURE should be addressed to the Publishers ; Editorial 
: communications to the Editor. The telegraphic address of NATURE its “ PHUSIS, LONDON. ' 
SUBSCRIPTIONS TO | CHARGES FOR ADVERTISEMENTS. LE 
I ji One Eighth Page, or Quarter Column . 0 18 6 1 
To ALL PLACES ABROAD :— Half 
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THE “PHYSICAL REVIEW. 
A JOURNAL OF EXPERIMENTAL AND THEORETICAL PHYSICS. GR 
Conducted by EDWARD L. NICHOLS, ERNEST MERRITT, and FREDERICK BEDELL. ( 
Published for Cornell University. Pi 
is 
Vol. III. No. 4, JANUARY-FEBRUARY 1896. Price 3s. net. Taxo 

T 
CONTENTS : 
On | Coloured Lights and the “Flicker” | On the Freezing Points of Dilute Aqueous Solutions. By E. R. Loomis. 
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The Potential of the Metals. “By Witver D. Bancrort. 

The 
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STUDENTS OF BOTANY. 


PRACTICAL BOTANY for BE- 
GINNERS. By Prof. F. O. BOWER, D.Sc., F.R.S., 
Author of ‘* A Course of Practical Instruction in Botany.” 
Globe 8vo. 35. 6a. 


A COURSE | of PRACTICAL IN-| FLOWERS, FRUITS, and LEAVES. 
By Sir JOHN LUBBOCK, Bart., F.R.S. With numerous 

-R.S., Regius Professor o tany in the University of [Nature 

Glasgow. Crown 8vo. 10s. 6d. wn ovo. 45. Od. ature Series. 


The FERTILISATION of FLOWERS. 


| 

| By Prof. HERMANN MULLER. Translated and Edited 
| by D’Arcy W. THompson, B.A., Scholar of Trinity Col- 
lege, Cambridge. With a Preface by CHARLES DARWIN 
| With Illustrations. Medium 8vo. 21s. 
| 


FIRST LESSONS in PRACTICAL The BOOK of the ROSE. By Rev. A. 


FOSTER-MELLIAR., Illustrated. Extra Crown 8vo. 
BOTANY. By G. T. BETTANY, M.A., B.Sc., F.L.S., 8s. 6d. net. 


late Lecturer on Botany in Guy’s Hospital Medical School, 


sometime Examiner in Botany, Cambridge University On BRITISH WILD FLOWE RS, 


Local Examinations. Pot 8vo. Is. considered in Relation to Insects. With numerous IIlustra- aan 
tions. By Sir JOHN LUBBOCK, Bart., F.R.S. Crown he 
BOTANY. By Sir J. D. Hooker, 8vo. 45. 6d. [Mature Series. 
F.R.S. With Illustrations. Pot 8vo. Is. The COLOURS of FLOWERS. as oe 
[Sctence Primers. 


Illustrated in the British Flora. By GRANT ALLEN. 


The STUDENT’S FLORA of the With Illustrations. Crown 8vo. 35. 6d. 


Nature Series. 

al BRITISH ISLANDS. By Sir J. D. HOOKER, F.R.S. C f 
Third Edition. Globe 8vo. 10s. 6a. ; BRITISH FOREST TREES and their 

SYLVICULTURAL CHARACTERISTICS and 

, LESSONS in ELEMENTARY TREATMENT. By JOHN NISBET, of the Indian Ag 
BOTANY. By DANIEL OLIVER, F.R.S. The Part Forest Service. Crown 8vo. 6s. net. cs 


on Systematic Botany based upon material left in manu- ° 
the late Prof. HENSLow, With numerous IIlustra- BE and some of ISEAS ES. 
: ition, Feap. 8vo. 45. 6d. , M.A., F.R.S., F.L.S., 
vienlanbmeneandnienind lena late Fellow of Christ’s College, Cambridge ; Professor of 
FIRST BOOK of INDIAN BOTANY. Botany at the Royal Indian Engineering College, Cooper’s 
B : Hill. With Illustrations. Crown 8vo. 6s. 
y DANIEL OLIVER, F.R.S. With numerous IIlustra- [Mature Series 
tions. Globe 8vo. 6s. 6d. 


SCIENTIFIC PAPERS of ASAGRAY. | | EX Z-BOOK of the DISEASES of 


TREES. By Professor R. HARTIG. Translated by 


Selected by CHARLES SPRAGUE SARGENT. Vol. Dr. W. SOMERVILLE, Professor of Agriculture and 
ge: 1. Reviews of Works on Botany and Related Subjects, Forestry at Durham College of Science. With a Preface 
1834-1887. Vol. II. Essays, Biographical Sketches, by Prof. H. MARSHALL WarD, F.R.S. With numerous 

1841-1886. S8vo. 215. Illustrations. 8vo. 10s. net. 
GRAY’S BOTANICAL TEXT-BOOK | TIMBER and TIMBER TREES, 
(Sixth Edition). Native and Foreign. By THOMAS LASLETT, Timber 


x Inspector to the Admiralty. New Edition. Revised by 
Vol. I. SrrucTURAL BoTany: or Organography on the Prof. H. MARSHALL WarD, F.R.S. Crown 8vo. 8s. 6d. 
Basis of Morphology. To which is added The Principles of 


Taxonomy and Phytography, and a Glossary of Botanical DISEASES of FIELD and GARDEN 


Terms. By ASA GRAY. 8vo. 10s. 6d. CROPS, chiefly such as are caused by Fungi. By 


; Vol. II. PuystoLocicat Botany. I. Outlines of the WORTHINGTON G. SMITH, F.L.S., M.A.I., Member 

- History of Phanogamous Plants. II. Vegetable Physiology. of the Scientific Committee, Horticultural Society. With 
By G. LINCOLN GOODALE, A.M., M.D., Professor of 143 Illustrations, Drawn and Engraved by the Author. 
Botany in Harvard University. 8vo. 10s. 6d. Feap. 8vo. 45. 6d. 


The STRUCTURE and DEVELOP. | 4 DICTIONARY of POPULAR 


NAMES of the PLANTS which FURNISH the 
MENT of the MOSSES and FERNS (Archegoniate). NATURAL and ACQUIRED WANTS of MAN, in all 
By DOUGLAS HOUGHTON CAMPBELL, Ph.D., MATTERS of DOMESTIC and GENERAL ECO- 
Professor of Botany in the Leland Stanford Minor Uni- NOMY: their History, Products, and Uses. By JOHN 
versity. Medium 8vo. 145. net. SMITH, A.L.S., Author of ‘‘ Historia Filicum,” ‘‘ His- 


Th ST Y f tory of Bible Plants,” &c., &c. a 8vo. 145. 
SCIENCE PAPERS, chiefly Pharmaco- 


and Collegiate Students. By GEORGE F. ATKINSON, logical and Botanical. By DANIEL HANBURY, F.R.S. 
Ph.B., Associate Professor of Cryptogamic Botany in Edited with Memoir by Joseru Ince, F.L.S., F.C.S. 
Cornell University. 8vo. 8s. 6d. net. With Portrait. Medium 8vo. 14s. 
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NEW AND INTERESTING MICROSCOPIC OBJECTS, 


a. ad 
> Gad Fly, Tabanus bovinus 0 2 Transverse Section Pacinian Body in Human 
Fleas of Sparrow, Male and Female on one Slide very fine .. 30 
Whole Water Spider, Argyroneta aquatica... 2 Junction of CE ‘sophagus and Stomach, Human ove O 
4 Alimentary Canal of Blow Fly, Male or Female __... w each o 3 6 Human Internal Ear, Section, showing Cochlea Oo 1g 
i New Polycistina from Cluff's Estate, Barbados, Transparent .. o 1 6 Bacillus of Diphtheria i in Section of False Membrane on © 30 
Chimborazo 6 New Chemical Crystals for use with the Micro-Polariscope— 
f Shell of Orbitolite, opaque o 1 6 Thionuric Acid, Thionurate of Calcium, Meconic Acid, 
: Type Slide of 50 British Foraminifera, each Specie with its name Antipyrin one in each © 10 
photographed beneath oe £8 Set of 12 Slides illustrating ‘Phy siography, in “Case ove O14 6 
,, Group of about 30 Insects’ Eggs o 5 6 Set of 12 Sections of Typical Rocks, in ase ... owe iis - 0 18 9 
Set of 12 Slides, illustrating the Anatomy of a Drone Fly, in Case o 15 6 
} Any of the above Objects forwarded by return on receipt of remittance for price. CLAssiF1eD List, representing a Stock of 40,000 First-class Objects, 
‘ea: sent Post free on application 
MICROSCOPES AND APPARATUS. 


WATSON & SONS’ “ GRAND MODEL” VAN HEURCK MICROSCOPE. Has completely rotating stage : the mechanical movements of stage are 
controlled 4 ay milled heads working on one centre; when set horizontally, the height to the centre of the eyepiece is 10 inches, the normal reading 
distance. tripod foot, which is very massive, has a spread of 10 inches in each direction. Full particulars forwarded on application. 

WATSON & SONS" "NEW CENTREING UNDERFITTING can be applied to almost any make of Student's Microscope. It enables the Sub-stage 
Condenser to be centred precisely with the Objective. Particulars on application. 

Full lilustrated Tso Om rose: and sent Post free on application to 
ATS S$, Opticians To H.M. GoveRNMENT. 


Sole London Address : 313 HIGH HOLBORN, LONDON, W.C., and 78 Swanston Street, Melbourne, Australia. 


CROSSLEYV’S OIL ENGINES. 


PORTABLE OIL ENGINES. 
ECONOMICAL, 
POWERFUL, 
EFFICIENT. 


Suitable for all classes 
ot Agricultural 
Whrk. 


REFERENCES, ON 
APPLICATION. 


‘Cost of Working: 
~HAHALF-PENNY per Horse 
Power per Hour. 


“CROSSLEY BROS., OPENSHAW, MANCHESTER 


KING MENDHAM & CO. 


MANUFACTURERS OF 


WIMSHURST MACHINES. 


No. 502, with 12 in. Plates, £2 is No. 504, with 17 in. Plates, £4 10 
” 593, ” 15 in, ” 31 ” 505, ” 20 in. ” 5 10 


ELECTRI CAL APPARATUS 


For Lecture, Experimental, and other Purposes. 


Write for Large New Catalogue (1st Section, ‘‘ EXPERIMENTAL"’), 
Sixth Edition, 100 pp., 620 illustrations, Post Free, 8d. 


WESTERN ELECTRICAL WORKS, 


ESTABLISHED 1876. 


“OPTIMUS” MAGIC LANTERNS ro» DRAWING ROOM LECTURE HALL 


Limelight may be adapted without alteration at an extra cost of 16s. rack 
Each Magic Lantern is efficient for Exhibitions. The Lens gives crisp definition, being a superior Achromatic Photographic Combination with ad 
pinion. It is fitted to a telescopic lengthening tube, so gaining increased focal accommodation. The Condenser is composed of two plano-convex 
4 inches d . Therefulgent lamp has 3 wicks, yielding a brilliantly illuminated picture. Each is complete in Box. 


LANTERN 
PHOTOS. 


Plain, 
Coloured, 1/6. 


All Accessories at 
reasonable prices. 


1 Student's LANTERN 


R Body, 
Superior Japanned (to take demonstrat- | Russian Iron Body, nog ar Brass CATALOGUE Brass Stage and 3 
Metal Body. ing tank) with Brass Sliding Tubes. Sliding Pubes POST FREE. draw Sliding Tubes 
Brass Sliding Tubes. 


PERKEN, SON & RAYMENT, LONDON. 


? Cia D Sons, ‘Limitep, at 7 and 8 Bread Street Hill, Queen Victoria ria Street in the City of London, “and pu lished 
AN LAY AND at 29 Bedford Street, London, W.C., and 66 Fifth Avenue, New York. ~_Tuurspay, January 30, 1896. 
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A WEEKLY [ILLUSTRATED JOURNAL OF SCIENCE. 


‘© To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoORDSWORTH. 


No. 1371, VOL. 53.] THURSDAY, FEBRUARY 6, 1896. [PRICE SIXPENCE. 
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THE NEW PHOTOGRAPHY. | NALDER BROS. & CO. 


NEWTON & CO., 3 FLEET STREET, LONDON. | 
HIGH VACUA TUBES. | , | CARHART CLARK 


NEWTON & CO. are the Sole Agents for COSSOR’S | TAND ARD CELL 
HIGH VACUA TUBES, specially designed for the New net, Ses . 


Photography. Every Tube tested and guaranteed ‘* HIGH 1 
VacuuM.” Price 25s. each. 
Owing to the time necessary for producing a really high 
vacuum, only a Zémzted number of these tubes can be supplied. 
Many of the cheap tubes now being sold are quite useless for 
the Réntgen rays, the Vacua not being sufficiently high. 
NEWTON & CO. are now supplying Lantern Slides from 
Negatives by A. A. C. SwiNnTON, Esq., taken by the New 
Process by means of a Radiant Matter Tube. 
The Subjects at present available are :— 


NAL DER BROS. & CO. 
(2) Coins photographed while inside a Purse. 16 RE D LION STRE ET, 
CLERKENWELL, LONDON, E.C. 


(3) A Razor inside its Case. 
(4) Bones in a Living Frog. 
Telephone No. 6770. 
Telegraphic Address, ‘‘ SecoHM, LONDON.” 


Double Pattern, as illustrated - £2 10s. 
Single Pattern - - - - - - Sf 15s. 


NEW CATALOGUE, POST FREE, ON 
APPLICATION. 


(5) Metal Objects inside a Wooden Box. 

(6) Calico Pocket and Contents photographed through a Sheet of 
Aluminium, showing the graphite in a lead pencil photographed 
through the cedar. 

Price 2s. 6d. each. 


zB NEGRETTI AND ZAMBRA’S 
aoat AM BALANCES. BAROGRAPHS AND THERMOGRAPHS. 
Ace | — 


CCURATE, 
KNIFE EDGES AND PLANES 
OF AGATE. 


Compensating Stirrup 
Suspenders. 
Rider Scale in plane of Knife 
Edges ; Platinised Pans ; Black 
_ Plate-glass Base in Walnut Case. 
40 Carry 200 grammes 
shwtmg. .£7 0 0 
40 Carry Soo grammes 
andshowim.g. .£9 9 O 
he same Balance, but without 
- the Rider Scale and Slide: 
40 Carry 200 grammes 
show } m.g. -£515 0 
40 Carry 5oo grammes 
andshow!m.g. .£8 8 O 
Balances for Chemists’, 
Assayers’, and 
Commercial Work, 
with finest Weights. 


The Barograph is fitted in a Mahogany Case with Glass Front, as shown 
above. The Thermograph is mounted in a japanned Metal Case with Glass 
Front, for either indoor or outdoor use. The above give continuous records 
| on Charts, which only require changing once a week, and are invaluable to 
| invalids and others whe are unable to take daily readings of the ordinary 
| instruments. Price of each, with supply of Charts for one year, £6 19s. 


NEGRETTI & ZAMBRA, 


ustrated Price List POST FREE. SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 


JOHN J. GRIFFIN & SONS, 38 HOLBORN VIADUCT, E.C. 
22 GARRICK STREET, LONDON, W.C. Branches—45 CORNHILL, and 122 REGENT STREET. 
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UNIVERSITY OF GLASGOW, 


EXAMINERSHIPS IN LAW AND MEDICINE, 
EXTENSION OF TIME. 


Examinerships in Law, Anatomy, Midwifery, Medical egg and 
Botan 
SAT URDAY, FEBRUARY 8, 1896. 


ALAN E. CLAPPERTON, =» 43 
ae of the Glasgow University Court, 
West Regent Street, Glasgow. 


PHYSIOLOGICAL AND TECHNOLOGICAL 


LABORATORY FOR THE FERMENTATIONS. 
COPENHAGEN (30 Frydendalsve)). 
Director: ALFRED JURGENSEN, 

Author of ** Micro-Organisms and Fermentation.” 
Courses of Instruction, for Beginners as well as for Advanced Students, in 
the Physiology and Technology of Fermentations, with particular regard to 
H ANSEN’s System for the Analysis and Pure Cultivation of Yeast. Entrance 
by Agreement. 
The Laboratory possesses a numerous collection of Culture-Yeast Species, 
Wild Yeasts, and Zymogenic Bacteria. 
Manuals of Instruction :—Alfred 
Fermentation’ * (published by F. W. 
New Edition, 1893; French Edition (Paris, 1894); 
7Rg2). 
“Chr. ansen : ‘** Untersuchungen aus der Praxis der Garungsindustrie” 
(Reluigs zur Lebensgeschichte der Mikroorganismen), published by R. 
Oldenbourg, Munich, 2 vols., 1890-92. In French in Comptes rendus du 
Laboratoire de Carlsberg (Hagerup, Copenhagen). English Edition, 
London (Spon), 1895. 
Further particulars on application to Director. 


THE ELECTRICAL 
GENERAL ENGINEERING COLLEGE, 
SCHOOL OF SCIENCE. 
PENYWERN HOUSE, 2 and 4, PENYWERN 
EARL’S COURT, S.W. 


Principac—G. W. pe TUNZELMANN, B.Sc., 
CAPITO, M.I.E.E., 


érgensen: Micro-Organisms and 
.yon, Buildings, London), 
Third German Edition 


ROAD, 


M.L.E E. 
M.I.M E. 


with Machine Tools, Pattern Shop, &c. 

The College provides a -Training for Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students in Mathematics, Physics, Chem- 
istry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper’ s Hill and the Central Institution. 


OWENS COLLEGE, MANCHESTER. 
The Senate is about to Appoint a DEMONSTRATOR in ZOOLOGY, 
to enter on his duties on May 1. 

Applications should be sent to the ReGisTrRar before February 22, from 
whom further particulars may be oe d. 

YDNEY CHAFFERS, Registrar. 


A Gentleman visiting the Amazons and 
Northern Brazil for Natural History purposes, will be glad tomeet a 
Companion who will share expenses.—Apply by letter to ‘“‘H. R.,” at 
the Offices of this Pz aper. 


SKELETONS FOR STUDENTS; viz.: 
Frog 4s., Rabbit 8s. 6¢., Pigeon 8s. 6d., Fowl 12s. 6d., Skull of Dog 
8s. 6a.—Address, J. Witton, Healey, Batley. 


THE GEOLOGICAL TIME PAPERS. 
No. 1. The R. Geological Time Scale. Price 1d. 
O'DRISCOLL, LENNOX, & CO., 10 and 12 Elephant Road, Elephant 
and C astle, Ss. 


TO MICROSCOPISTS. —For Sale, 


scope, &c., by Baker. Three-Slide Cabinets. Cover Cutting and 
Writing Diamonds and Cell-Making Machine.—For price, &c., write, 
West Kensington Terrace, ndon, W 


MANUFACTURER OF 
ELECTRICAL & PHYSICAL 

y INSTRUMENTS, 
44 Hatton Garden, London. 

Catalogues Free. 


REFRIGERATOR COMPLETE 
STAND, GAUGE, 


SOLE 
MAKERS: 


The LAST DAY for receiving Applications and Testimonials for the 


advertised in the issue for January 23, has been ALTERED to 


Laboratories, Dynamo Room, Steam Engine, Engineering Workshop | 


Micro- | 


FREDK. JACKSON & Co, 


(Late MOTTERSHEAD & CO.), 


14 CROSS STREET, MANCHESTER 


Goods Entrance: 10 Half-Moon Street, 


LABORATORY FURNISHERS, 


Importers, Manufacturers, and Dealers in 


CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 
Fine Chemicals, Volumetric Solutions 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT, 


~ Illustrated Catalogue of Apparatus, with Price Liy 
\ of Chemicals, free on application. 


Telegraphic Address—‘‘ APPARATUS, MANCHESTER,” 
Telephone Number—2038. 


STANLEY 


LP LL 


Apparatus for estimation of sulphur in spent oxide. 


Mathematical Instrument Manufacturer to H. M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every description 
Of the Highest Quality and Finish, at most Moderate Prices. 
Lllustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 fe 
Excellence of Construction of Mathematical Instruments, and the only Gow 

EDAL in the International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HOLBORN, 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, Goniometers, Cathetometers, Optica 
Benches, &c., &c. Instruments for special purposes constructed to Cliens’ 
own designs. Price List on application. 

W. WILSON (formerly Foreman at Messrs. ELLIOTT Bros), 
56 Crogsland Road, Chalk Farm, London, N.W. 


MINERALS, FOSSILS, ROCKS, 


Both single specimens and systematically arranged Collections. Tk 
correctness of the designations is warranted. On demand triad consignment: 
will be sent. Attention is drawn to my 


COLLECTION of 35 CRYSTAL-MODELS in WOO). 


Size about 5 cm., containing all models sketched in the ‘‘ Mineralogy ¢ 


LONDON, W.C. 


Rutley. 
Package and Postage... 
£1 70 
My different Catalogues: I. Mineralogy (Minerals, Meteorites, Mines 


Preparations for Exhibiting Optical Phenomena, Mineralogical Apparate 
and Utensils). II. Palaontology and General Geology (Illustrated). _ Ill 
Gypsum Casts (Illustrated). IV. Rocks, Thin Sections of Rocks, Pet 
graphical Apparatus and Utensils. /!’i// be supplied Gratis on Applicatin 


Dr. F. KRANTZ, 
Rhenish Mineral Office, Bonn on the Rhine. 


ESTABLISHED 1833. 


by Messrs. HARRINGTON Bros., 
and Oliver’s Yard, 53A, City Road, London.) 


LIQUID AIR AND OXYGEN. 
Prof. DEwAr’s Apparatus for the production of Liquid Air and Oxygen for Laboratory use and Lecture demonstration, as describe: 
in the Chemical Society’s Proceedings, January 19, 1896. 


£35 


AND GAS CY LINDERS EXTRA. 


Working Directions with each Apparatus. 


LENNOX, REYNOLDS, AND FYFE, Engineers, 
ROSEBANK WORKS, FULHAM, LONDON, S.W. 
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A DICTIONARY OF APPLIED CHE. 


MISTRY. By T. E. THORPE, B.Sc (Vict.), Ph.D., F.R.S., Treas. 
C.S., Professor of Chemistry in the Normal School ‘of Science and 
Royal School of Mines, South Kensington. Assisted by eminent Con- 
tributors. (3 Vols. 8vo.) Vols. I. and II., 42s. each. Vol. III., 63. 


WATTS’ DICTIONARY OF CHEMISTRY. 
Revised and entirely Re-written by H. FORSTER MORLEY, M.A., 
D.Sc., Fellow of, and lately Assistant-Professor of Chemistry in, 
University College, London; and M. M. PATTISON MUIR, M.A., 


F.R.S.E., Fellow, and Pralector in Chemistry, of Gonville and Caius 


Assisted by Eminent Contributors. 4 Vols. 8vo. 


College, Cambridge. 
IIL., sos.; Vol. 1V., 63s. 


Vols. I. and II., 42s. each. Vol. 


THE PRINCIPLES OF CHEMISTRY. Py 
D. MENDELEEFYF, Professor of Chemistry in the University of St. 
Petersburg. Translated by Grorce KaMENSKY, of the 
Imperial Mint, St. Petersburg, and edited by A. J. GREENAWAY, 
F.L.C., Sub-Editor of the Journal of the Chemical Society. With 97 
Illustrations. 2 Vols. 8vo, 36s. 


UNIOR STUDENTS. By J. EMERSON REYNOLDS, M.D., 
*.R.S., Professor of Chemistry, of Dublin Examiner in 
Chemistry, University of London. Feap. 8 
Part I, Introductory. 1s. 6d. | Part III. east: -_ Allied Bodies. 3s. 6d. 
Part Il. Non-Metals. 2s. 6d. | Part IV. Carbon Compounds. 4s. 


SELECT METHODS IN CHEMICAL 
ANALYSIS (chiefly Inorganic), By W. CROOKES, F.R.S., 
V.P.C.S., Editor of The Chemical News. 
and Enlarged. Illustrated with 67 Woodcuts. 


OUTLINES OF THEORETICAL CHEMIS- 
By LOTHAR MEYER, Professor of Chemistry in the Uni- 


of Tiibingen. Translated by Professors P. PHiLtirs Bepson, 
D.Sc., and W. CarLeton WILLIAMS, B.Sc. 8vo, gs. 


LAW AND THEORY IN CHEMISTRY: 
Companion Book for Students. By DOUGLAS CARNEGIE, some 
time Scholar and Demonstrator in Chemistry of Gonville and Caius 
College, Cambridge. Crown 8vo, 6s. 


A TEXT- BOOK OF INORGANIC CHEMIS- 
Y. ByG. S. NEWTH, F.I.C., F.C.S., Demonstrator in the Royal 


Caltege of Science, London ; Assistant Examiner in C hemistry vs Science 
and Art Department. With 146 Illustrations. Crown 8vo, 6s. 


ON THE SENSATIONS OF TONE AS A 
PHYSIOLOGICAL BASIS FOR THE THEORY OF MUSIC. 
By HERMANN L. F. HELMHOLTZ, M.D. Third English 
Edition, Translated and specially adapted to the use of Musical 
Students, by ALEXANDER J. Exuis, F.R.S. With 68 Figures engraved 
on Wood, and 42 Passages in Musical Notes. Royal 8vo, 28s. 


GANOT’S ELEMENTARY TREATISE ON 
PHYSICS, Experimental and Applied. Translated and Edited from 
Ganot’s ‘‘ Eléments de Physique,” by E. ATKINSON, Ph.D., F.C.S. 
Fourteenth Edition. Revised and Enlarged. With 9 Coloured Plates 
and 1028 Woodcuts, and an Appendix of Problems and Examples, with 
Answers. Crown 8vo, 155. 


GANOT’S NATURAL PHILOSOPHY FOR 
GENERAL READERS AND YOUNG PERSONS. Translated 
and Edited from Ganot’s ‘‘Cours Elémentaire de Physique,” by E. 
ATKINSON, Ph.D., F.C.S. Eighth Edition. 
Woodcuts, and an Appendix of Questions. 


8vo, 215. net. 


Crown 8vo, 7s. 


CELESTIAL OBJECTS FOR COMM 
TELESCOPES. By the Rev. T. W. WEBB, M.A., F.R.A.S. [ON 
of Hardwick, Herefordshire. | Fifth Edition, Revised and greatly 
Enlarged by the Rev. ‘ Espin, M.A., F.R.A.S. (2 Vols.) 
Vol. 1., with Portrait and a Reminiscence 7 the Author, 2 Plates, and 
numerous Illustrations. Crown 8vo, 6s. Vol. II., with Illustrations 
and Map of Star Spectra. Crown Bvo, 6s. 6d. 


REVISED AND ENLARGED EDITION. 


ELECTRICAL ENGINEERING for ELEC- 
TRIC LIGHT ARTISANS AND STUDENTS. (Embracing those 
branches prescribed in the Syllabus issued by the City and Guilds Tech- 
nical Institute.) By W. SLINGO and A. BROOKER. With 346 
Mlustrations. 8vo, 125. 


LONGMANS, 


Third Edition, Re-written | 


With 7 oe 624 


RIVINGTON’S COURSE OF BUILDING 
CONSTRUCTION. 


NOTES ON BUILDING CONSTRUCTION. 


Arranged to meet the Requirements of the Syllabus of the Science and 
Art Department of the Committee of Council on Education, South 
Kensington. Medium 8vo. 


Parr I. FIRST STAGE, OR ELEMENTARY COURSE. 
552 Woodcuts. tos. 6d. 

Parr Il. COMMENCEMENT OF SECOND STAGE, OR AD- 
VANCED COURSE. With 479 Woodcuts. ros. 6d. 

Parr III. MATERIALS. on gg Course, and Course for Honours. 
With 188 Woodcuts. 

Parr IV. CALCULATIONS FOR’ BUILDING STRUCTURES. 
With 597 Woodcuts. 15s. 


With 


ENGINEERING CONSTRUCTION IN 

RON, STEEL, AND TIMBER. By WILLIAM HENRY 

W: ARREN, Whitworth Scholar; Member of the Institution of Civil 

Engineers, London ; Challis Professor of Civil and Mechanical En- 

gineering, University of sydney. With 13 Folding Plates and 373 
Diagrams. Royal 8vo, 16s net. 


LONGMANS’ CIVIL ENGINEERING SERIES. 
PRINCIPLES AND PRACTICE OF HAR- 


BOUR CONSTRUCTION. By WILLIAM SHIELD, F.R.S.E., 
M. Inst.C.E., and Executive Engineer, National Harbour of Refuge, 
Peterhead, N.B. With 97 Illustrations. Medium 8vo, 15s. net. 


TEXT-BOOKS OF SCIENCE. 


ABNEY’S PHOTOGRAPHY. 115 Woodcuts. 35. 6d. 

ANDERSON’S The STRENGTE of MATERIALS and 
STRUCTURES. 66 Woodcuts. 3s. 

BALL’S ELEMENTS of ASTRONOMY. 136 Woodcuts. 6s. 

BARRY’S RAILWAY APPLIANCES. 218 Woodcuts. 45. 6d. 

BAUERM a= SYSTEMATIC MINERALOGY. 373 
Woodcuts. 

BAU ERM AN'S DESCRIPTIVE MINERALOGY. 236 

odcuts. 

BLOX AM «x TIUNTINGTON’S ALS; their PRorER- 
Ties and TREATMENT. 130 Woodcu 

GL: —— = SHAV ’s P RACTIC: AL PHYSICS. 134 
Woodcuts. Ss. 

GLAZEBROOK'S PHYSICAL OPTICS. 

GORE’S ART of ELECTRO-METALLURGY. 


cuts. 


6s. 
GRIBBLE’S PRELIMINARY SURVEY. 


183 Woodcuts. 6s. 
56 Wood- 


130 Woodcuts. 6s. 


GRIFFIN’S ALGEBRA and TRIGONOMETRY. 3s. 6d. 
HOLMES’S The STEAM ENGINE, 212 Woodcuts. 6s. 
JENKIN’S and MAGNETISM. 177 Wood- 


cuts. 3s 
MANWELL’S THEORY of HEAT. 38 Woodcuts. 35. 
MERRIFIELD’S ARITHMETIC and MENSURATION, 
38. 6d. KEY, 35. 6d. 
MILLER’S INORGANIC CHEMISTRY. 
3s. 6d. 
PREECE & SIVEWRIGHT'S TELEGRAPHY. 258 Wood- 
RUTLEV'S The STUDY of ROCKS. 6 Plates and $8 
Woodcuts. 45. 
SHELLEWS WORKSHOP APPLIANCES. 323 Woodcuts. 
45. 6d. 
THOME & BENNETT'S BOTANY. 600 Woodcuts. 6s. 
THORPE’S QUANTITATIVE CHEMICAL ANALYSIS. 


72 Woodcuts. 


8 Woo ts. Ss. 
THORP & IR’S QUALITATIVE CHEMICAL 
ANALYSIS. 57 Woodcuts. 


3s. 6d. 
TILDEN’S CHEMICAL PHILOSOPHY. 
With or without Answers to Problems, 4s. 6d. 
UNWIN’S MACHINE DESIGN. Part I. General Prin- 
ciples, Fastenings, and Transmissive 304 Wocdcuts. 6s 
Part Il. Engine Details. 174 Woodcuts. 


WATSON’S PLANE and SOLID GEOMETRY. 


5 Woodcuts. 


35. 6d. 


GREEN, & CO., LONDON, NEW YORK, anp BOMBAY. 
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NEW WORKS ON PHYSIOLOGICAL PSYCHOLOGY, 


OUTLINES OF PSYCHOLOGY, based 


upon the Results of Experimental Examination. By Prof. O. 
KULPE. Translated and Edited by Prof. E. B. TrrcHener. 8vo 

ros. 6d. “ dn admirable translation of a comprehensive treatment of 
the subject.” —GLasGow HERALD. 


LECTURES ON HUMAN AND ANIMAL 


PSYCHOLOGY. By Prof. W. WUNDT._ Translated and Edited by 
Prof. J. E. CreiGuron and Prof. E. B. TircnHener. Cuts. Large 
8vo, ros. 6d. ‘* One of the best existing expositions of experimental 
psychology." —Naturt. ‘The translation itself has been done ex- 
cellently. It reads like English,and for the most part like elegant 
English, and it must be counted as one of the most successful of recent 
translations." —JOURNAL OF EDUCATION. 


INTRODUCTION TO PHYSIOLOGICAL 


PSYCHOLOGY. By Prof. THEOD. ZIEHEN. Translated by Dr. 
C. C. Van Liew and Dr. O. MW. Beyer. With 21 Illustrations. Second 
Edition, Enlarged. 6s. “‘ Exceedingly well adapted to give the 
student a clear idea of the scope and me thods of the new science of 
phy siological psychology.” —Nature. ‘Clear, well arranged, and 
always interesting: it is not a compilation, but the work of a man 
who has thought out the whole subject for himself.’-—Navvrat 
SCIENCE. 


STUDIES IN THE EVOLUTIONARY 


STANLEY. 7s. 6d. 

To all students of 
“ The whole book will 
Itis written in a clear 


PSYCHOLOGY OF FEELING. By H. M. 
“4 storehouse of admirable and uaeful Sacts. 
psychology a most valuable guide.”’—LABERAL. 
well repay careful reading and consideration. 


and attractive style.” —EDUCATIONAL REVIEW. 
SWAN SONNENSCHEIN & CO., LIM., LONDON. 


Il. 
111.—Foraminifera of the Chalk 
ALR. 


1V.—Serum Therapeutics. 
Vv 


REVIEWS of Faxon’s 


OB 
NE 


NATURAL SCIENCE. 


PRICE ONE SHILLING NET. 
In America, Thirty Cents. 
The FEBRUARY Number contains : 


ITES on the Preliminary Notice Variation of Yeast-cells—Poly- 
embryony in. a Lily—The Revue Scientifique and Bibliography —The 
Bibliographic Conference—Sir Joseph Prestwich—New Literature on 
the Foraminifera—Australian Exploration—The Embryology of Cirri- 
pedes and Isopods. 

—Lamarck and Lyell: a Short Way with Lamarckians. By Professor 
. Brooks. 
—The eaten of Animals. By M. I. Newbigin, B.Sc. 


and of To-day. By 

1.B.A., and R. Holland. 

By F. W. Andrewes, M.D. 

-—Casual Thoughts on Museums. Part III. Palzontological Museums, 

By Sir Henry Mowerth, K.C.I1.E., M.P., F.R.S. 

*Stalk-eyed Crusta ac ea,” by T. 
Vol. V. of * ‘Cambridge Natural History, 
** Catalogue of Burmese by O. Pickard-Cambridge ; Kearton’s 
“British. Birds’ Nests, ” by H. A. Macpherson (with Plates); Cole's 
**Open-air Studies"; Prof. C. s Structure and Development of 
Mosses and Ferns,” by J. B. F.; Cooke's ** Fungi,” by G. M 

2 ARIES 


H. W. Burrows, 


R. R. Stebbing ; 
‘by G. H. Carpenter ; Thorell’s 


CORRE SPONDENCE. 


numeros précédents, 
grands services. 


‘““NATURAL SCIENCE pour décembre est aussi intéressant que les 
et cette excellent publication continue A rendre des 


"—Revue Scientifique, December 7. 


106 scientific writers contributed to NATURAL SCIENCE for 1895. 


Subscriptions for 1896 (14s., 


eac 


14M., 17fr., r2kr., or 3.50 dols.), for which 
h Number will be forwarded post-free on the day of publication, should 


be sent at once to 


22 ST. 


RAIT, HENDERSON & CO., Lrp., 


ANDREW STREET, HOLBORN CIRCUS, 
LONDON, E.C. 
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JUST PUBLISHED.—A HANDBOOK OF THE NEO. 
LAMARCKIAN THEORY OF EVOLUTION. 


THE PRIMARY FACTORS OF 
ORGANIC EVOLUTION. 


By E. D. COPE, Ph.D., 


Member of the U.S. National Academy of Sciences ; Professor of Zoology 
and Comparative Anatomy in the University of Pennsylvania. 


Lilustrations, 121 ; Pages, 550; Tables, Bibliography, and 
Index. Cloth, net, 8s. 6d. 


EXTRACTS FROM AUTHOR'S PREF ACE.—The present book isan 
attempt to select from the mass of facts accumulated by biologists those 
which, in the author's opinion, throw a clear light on the problem of organic 
evolution, and especially that of the animal kingdom. As the actual lines 
of descent can be finally demonstrated chiefly from palzontologic research, 
I havedrawn a large part of my evidence from this source. Of course, the 
restriction imposed by limited space has compelled the omission of a great 
many facts which have an important bearing on the problem. I have pre- 
ferred the palaontologic evidence for another reason. Darwin and the 
writers of his immediate school have drawn most of their evidence from facts 
which are embraced in the science of cecology. Weismann and writers of 
his type draw most of their evidence from the science of embryology. The 
mass of facts recently brought to light in the field of palaontology, 
especially in the United States, remained to be presented, and the evidence 
they contain interwoven with that derived from the sources mentioned. 


The MAonist. 


A Quarterly Magazine. Yearly, 9s. 6d. Single Numbers, 2s. 6d. 


Contents or Votume VI. No. 2, JANUARY 1806. 
GERMINAL SELECTION, 
By Prof. AuGust WEISMANN. 
PATHOLOGICAL PLEASURES AND PAINS. 
By Tu. Risor. 
ON THE PART PLAYED BY ACCIDENT IN INVENTION AND 
DISCOVERY. 
By Prof. Ernst Macu. 
ON THE NATURE OF MATHEMATICAL KNOWLEDGE. 
By Prof. HERMANN SCHUBERT. 
ON CHINESE PHILOSOPHY. 
By Dr. Paut Carus. 
The April Number will contain Articles by Kurd Lasswitz, Rudolf 
Eucken, G. B. Halsted, F. Jodl, Prof. Joseph Le Cofite, Edward Atkinson. 


Diseases of the Will. Diseases of Personality. 
Psychology of Attention. 
By T. H. RIBOT. 
Authorised Translations. Cloth, 3s. each 
Paper, 1s. 6d. each. 


‘Without attempting to condense further this already condensed and 
very readable little volume (*‘ The Diseases of Personality’) written by a 
distinguished inquirer, I will conclude by saying that it well deserves a 
place in any general library."—Mr. Francis GaLron in NATuRE. 


the Set, 7s. 6d. 


Chicago : THE OPEN COURT PUBLISHING COMPANY. 
LONDON ADDRESS: 17, JOHNSON’S COURT, 
FLEET STREET, E.C. 


NOT. ICE. conuanilaniaiade and business letters ais NATURE should be addressed to the Publishers ; Editorial 


communications to the Editor. 


SUBSCRIPTIONS TO “NATURE.” 
To ALL PLACES ABROAD :— 


CAD 


The telegraphic address of NATURE is “PHUSIS, LONDON. 


CHARGES FOR ADVERTISEMENTS. 


Three Linesin Column ....... 0 2 
Per Line after ... 
One Eighth Page, or Quarter Coleman . o 18 


Quarter Page, or Half a Column ... 
Half a Page, ora Column ...... 


I 15 
3 
6 6 


ak 


Money Orders payable to MACMILLAN & CO. 
OFFICE : 29 BEDFORD STREET, 


STRAND, W.C 
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DIARY OF SOCIETIES. 
LONDON. 
THURSDAY, Fesrvary 6. 

Rovat Society, at 4.30.—Impact with a Liquid Surface studied by the Aid 
of Instantaneous Photography: Prof. Worthington, F.R.S., and R. S. 
Cole.—A New Method of Determining Freezing Points: Dr. Meyer 
Wildermann. 

LinnEAN SoctETy, at 8.—On Polystelic Roots of certain Palms: B. J. 
Cormack.—On a Remarkable Use of Ants in Asia Minor: R. Morton 
Middleton. 

SocieTY OF ANTIQUARIES, at 8.30. ? 

CuemicaL Society, at 8.—The Molecular Weight and Formula of Phos- 
phoric Anhydride and of Metaphosphoric Acid: Prof. Tilden, F.R.S., 
and R. E. Barnett.—Lead Tetracetate and the Plumbic Salts: Dr. A. 
Hutchinson and Dr. W. Pollard.—An Improved Mode of Determining 
Urea by the Hypobromite Process: A. H. Allen.—An Examination of 
the Products obtained by the Dry Distillation of Bran with Lime: Dr. 
W. F. Laycock.—Luteolin: A. G, Perkin. 


FRIDAY, Fesrvary 7 
Geo.ocists’ ASSOCIATION, at 7.30.—Presidential Address : Some Structural 
Characteristics of the Granite of the North-West Himalayas. 
QuexeTT MicroscoricaL at 8. 


SATURDAY, Fesrvary 8. 
Rovat Boranic SOCIETY, at 3.45. 
Essex Frecp Cius, at 7.—Notes on the Ancient Physiography of South 
Essex: T. V. Holmes.—Flowers and Fruit of the Order Umbelliferz : R. 


Paulson. 
SUNDAY, Fesrvary 9. 
Suxpay Lecture Soctery, at 4.—Wonder-working Plants : Dr. D. Morris, 
C.M.G. 


MONDAY, Fesrvary to. 
Society or Arts, at 8.—Alternate Current Transformers: Dr. J. A. 
Fleming, F.R.S. 
Rovat GEOGRAPHICAL SociETY, at 8.30.—Movements of the Earth’s Crust : 
Prof. John Milne, F.R.S. 


TUESDAY, Fesrvary 11. 

Rovat InsTITUTION, at 3.—The External Covering of Plants and Animals ; 
Prof. C. Stewart. 

ANTHROPOLOGICAL INSTITUTE, at 8.30. 

IxstituTION oF Civit ENGINEERS, at 8.—The Manufactnre of Aluminium 
by Electrolysis; and the Plant at Niagara for its Extraction: Alfred 
Ephraim Hunt. 

Rovat PHoroGrapuic Society, at 8.—Annual General Meeting —The 
New Shadow Photography (experimentally illustrated): A. A. Campbell 


Swinton. 
WEDNESDAY, Fesrvary 12. 
Society oF Arts, at 8.—Water Purification by Means of Iron: F. A. 
Anderson. 
PHARMACEUTICAL SOCIETY, at 8.30. 
Sanrrary Insrirure, at 8.—The Influence of Subsoil Water on Health: 
Dr. S. Monckton Copeman. 


THURSDAY, Fesrvary 13. 

Royat Society, at 4.30. 

Society or Arts, at 4.30.—Punjab Irrigation—Ancient and Modern : Sir 
James Broadwood Lyall, G.C.1.E.. K.C.S.1. 

MaTHEemaTICAL Society, at 8.—Geodesics on Quadrics, not of Revolution : 
Prof. Forsyth, F.R.S.—Solid Ellipsoidal Vortex : R. Hargreaves. 

Rovat InstiruTion, at 3.—Some Aspects of Modern Botany : Prof. H. 
Marshall Ward, F.R.S. 

IxstituTION OF ELECTRICAL ENGINEERS, at 8.—The Electric Wiring 

, Question : F. Bathurst.—Concentric Wiring : Sam. Mavor. 

SOCIETY OF ANTIQUARIES, at 8.30. 


| 
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THE TOTAL ECLIPSE OF THE SUN, 
AUGUST 9, 1896. 


send one of their Steamships of about 4000 tons gross register and 3000 H.P. 
to Vads6 in the Varanger Fiord, Lapland (about 30° E. Long.), to enable 
observation to be made of the above Eclipse. 

Itinerary :—Leave London July 24, visit Bergen, Gudvangen (for Romsdal 
Valley), Naes, Beian; arrive Vadsé August 3; leave Vadsé 10th ; call at 
Trondhjem, and arrive London August 18. 

Passage money, 35 Guineas. 


Preliminary Deposit on Booking, £5. Early application is desirable. 


F. GREEN & CO. \ _ Head Offices, 
Managers; ‘ Fenchurch Avenue, 
\ANDERSON, ANDERSON, & CO.) London. 


For further Particulars apply to the latter Firm, 5 Fenchurch Avenue 
E.C., or to the West-End Branch Office, 16 Cockspur Street, S.W. 


‘THE 


| CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


LIMITED, CARLYLE ROAD, CAMBRIDGE. 


Manufacturers of a new and 
improved form of Rocking 
Microtome for Cutting Flat 
Sections by the Ribbon 
Method. 

Particulars of the above 
will be sent on application. 


Physical and Physiological 
Apparatus of every descrip- 
tion. 

Sole Makers of Callendar & 
Griffiths’ Pyrometers for the 
Measurement of Tempera- 
tures. 

Seismographs and Earth 
Tremor Apparatus. 


Illustrated Catalogue of 
Apparatus sent Post Free on 
receipt of 15. 6d. 


Address all communications: 
‘“‘Instrument Company, Ltd., Cambridge.”’ 


-PHGNIX FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS 


Secretaries—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £20,000,000. 


Wm. & GEo. LAW. 


COFFEE—SUGAR—TEA. 


AUGUST oth, 1896. 


VISIBLE 


IN LAPLAND. 


In order to view the EcLpsE to the greatest advantage, or to spend some time at VARDO or VADsO, Messrs. THOS. COOK 
AND SON issue Tickets to BERGEN or TRONDHJEM and BACK by any Route or Line of Steamers, and thence by Mail Steamers 


to or VaRrD6, or any other point. 


SPECIAL ECLIPSE CRUISES BY STEAMERS GARONNE AND LUSITANIA, 
WITH SHORE EXCURSIONS 
TO VADSO AND THE FJORDS. 
LEAVING) LONDON FRIDAYS, JULY 241TH anp 
Programmes Free. 


THOS. COOK AND SON, LUDGATE CIRCUS, LONDON, AND BRANCHES. 
CHIEF OFFICE IN Norway: TORVET, BERGEN. 
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LANTERN SLIDES IN ZOOLOGY AND BOTANY. 
We have now ready extensive series of beautifully executed Lantern 
Slides, specially selected and adapted for Popular Science Lectures. 
Th following are a few of the Sets in stock :— 
Evolution. | 8. The Metamorphoses of Insects. 


Common Objects of the Sea- g. The Beginnings of Life (Pro- 


Shore. | & 
3- The Contents of the Tow-Net. | tozoa, &c.). 
4- A Dredging Cruise. | 10, Elementary Zoology. 


5. Zoophytes and Jelly-fish. } 
6. Star-fish and Sea-urchins. 
7- The Metamorphoses of Crus- 


11. The Fertilisation of Flowers. 
12. The Mechanism of Plants. 


tacea, 13. The Scenery of Jersey. 
The number of Slides in each Series can be varied to suit individual 
requirements. 


Price 1/- each, with reduction for a Quantity. 
Slides to Order at same Price as from Stock; on Hire at 
2/- per doz. 

Perfect Workmanship Guaranteed. Full Particulars on 


application. 
JAMES HORNELL, BIOLOGICAL LABORATORY, JERSEY. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. THE DIRECTOR. 


-PHYSIOGRAPHY AND GEOLOGY. 


COLLECTIONS AND MICROSCOPIC SLIDES. 
To illustrate above, as advised by Science and Art Directory, 
ARRANGED BY 


JAMES R. GREGORY & CO. 


MINERALOGISTS, &c. 
To Science and Art Department, British, Indian, and Colonial Museums, 
&c. 
STORES AND OFFICES: 
1 KELSO PLACE, KENSINGTON, W. 


New Catalogues and Lists Free. 


e. H. BUTLER, M.A. Oxon., Assoc. R. 8. Mines. 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


The following can now be furnished :—Alveolina and Miliolina Limestone, 
Selsey ; Chalk-Rock, Bucks ; Triassic Conglomerate, S. Devon; Tourma- 
line-Granite and Elvan, near Ivy Bridge ; Troctolite, Hornblende-Schist, 
Gabbro, Mica-Diorite, Serpentine with unaltered Olivine and with Bastite, 
Coverack and the Lizard district ; and Kaolin Rock with Fluor, Epidiorite, 
Spotted Schist, coarse Biotite-Granite, and massive Biotite, E. Cornwall.— 
Micro. sections of many of the above ready or in preparation. Students’ 
rock-sections, a series at 1s. each. Zinc, Gold, Tin, and Iron Ores for assay- 
ing. Cabinets, Specimen Trays and Boxes, and Micro-Glass of any 
description supplied. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
Illustrate the leading Text-books, in Boxes, with Trays, 


50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 4a, 


New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils, Post Free. 
ROCK SECTIONS for the MICROSCOPE, from 1s. 6d. each, Post Free, 
CaTaLoGuEs GRATIS. 


CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &. 
always in stock. ‘ 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL 
LANTERN, used by late W. Lant Carpenter, Esq., Prof. Forsgs, & 
Miniature Triple Lantern constructed for B. J. Mazen, Esq. ; 
success. New Oxyhydrogen Microscope. Science Lanterns "he fas 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr. H, 
GraTTan Guinness, Madame ADELINA Patti, &c. Patent Pamphengos 
Science Lanterns. The Universa! Lantern 4-inch Condensors, 4-wick Lamp, 
Portrait Combinatiog front Lenses, £1 5s. 6a., marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantem 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice Ep 

ravings, 6d.; Postage, 3d. List of 300 Lecture Sets, Science Subjects, 

iews, &e., 6d.; Postage, 2d. Pamphlets Free.—W. C. HUGHES, 
SPECIALIST, Brewster House. 82 Mortimer Road, Kingsland, N. 


To SCIENTISTS and LANTERNISTS, &«, 


THE ART OF PROJECTION, AND COMPLETE 
MAGIC LANTERN MANUAL, by an Over 100 fine Illus- 
trations, with Priceless wrinkles in all Branches of Optical Projection. 
Never before Published. How to choose, what to avoid, and howto 
use Oil, Limelight, Dissolving, Electric, Opaque, Microscopic, and 
Polarising Lanterns, Slide Making and Painting, Enlarging, Register 
ing, &c., &e. Prof. MALDEN says :—‘‘A thoroughly practical work, 
and should be studied by the experienced operator and amateur alike.” 
A complete vade mecum of Optical Lantern Manipulations. Price, 
bound in Cloth, 3s. 6d. ; Postage, 5@. Worth its weight in gold. Send 
for Opinions of the Scientific Press to Mr. HUGHES, Brewster Hous, 
Mortimer Road Kingsland, North London. 


EPPS'S COCOAINE 


COCOA-NIB EXTRACT. 
(TEA-LIKE.) 

The choicest roasted nibs (broken-up beans) of the natural Cocoa on being 
subjected to powerful hydraulic pressure, give forth their excess of ail 
leaving for use a finely-flavoured powder—“Cocoaine,” a product which, 
when prepared with boiling water, has the consistence of tea, of which its 
now, with many, beneficially taking the place. Its active principle beings 
gentle nerve stimulant, supplies the needed energy without unduly exciting 
the system. 


HOLLOWAY’S PILLS 
CURE 


Biliousness, Sick Headache, Indigestion 
and all Internal Complaints. 


CAN BE TAKEN BY THE MOST DELICATE. 


Holloway’s Pills and Ointment may be obtained of 
all Medicine Vendors. 


THE IRISH NATURALIST. 


A Monthly Magazine of Irish Zoology, Botany, ani 
Geology. Price 6d. 
Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 
PRAEGER, B.A. 
Vol 1 (1892), Price 3s. 6d. Vol. 2 (1893), Price 5s. Vol. 3 (1894) will b 
sent in Monthly Parts to any Address for 5s. 
Dublin: EASON & SON, Lrp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). 
London: SIMPKIN, MARSHALL, HAMILTON, KENT & 00: 
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MACMILLAN AND CO’S BOOKS 


FOR 


STUDENTS OF ECONOMICS. 


SOCIAL EVOLUTION. By _ BENJAMIN ; The ALPHABET of ECONOMIC SCIENCE 


KIDD. New and Cheaper Edition (Fifteenth thousand), By PHILIP H. WICKSTEED. Part I. Elements o 
Revised, with a New Preface. Crown 8vo. 55. net. | the Theory of Value or Worth. With Diagrams. Globe 
8vo. 2s. 6d. 


THE EVOLUTION OF INDUSTRY. By 


HENRY DYER, C.E., M.A., D.Sc. 8vo. 10s. net. | The JOINT STANDARD: a Plain Exposition * 


inci 4 Monetary Controversy. 
ECONOMIC CLASSICS. of Monetary Principles and of the y y 
Edited by Prof. W. J. ASHLEY. Globe 8vo. By ELIJAH HELM. Crown Svo. 3s. 64. net. 


SELECT CHAPTERS AND PASSAGES | EIGHT HOURS for WORK. By JoHN Rae, 


FROM THE ‘*‘WEALTH OF NATIONS” OF ADAM M.A., Author of ‘‘ Contemporary Socialism.” Crown 8vo. 
SMITH, 1776. 3s. net. 45. 6d. net. 

THE FIRST SIX CHAPTERS OF THE The DISTRIBUTION of WEALTH, By 
“PRINCIPLES OF POLITICAL ECONOMY AND JOHN R. COMMONS, Professor of Economics and 
TAXATION ” OF DAVID RICARDO, 1817. 35. net. Social Science, Indiana University. 8vo. 7s. net. 

PARALLEL CHAPTERS FROM THE | PROFIT SHARING between EMPLOYER 
FIRST AND SECOND EDITIONS OF “AN ESSAY and (EMPLOYEE. By N. P. GILMAN. Crown 8vo. 


ON THE PRINCIPLE OF POPULATION.” By T. ye Ses 
R. MALTHUS, 1798-1803). 35. net. SOCIALISM AND THE AMERICAN 


ENGLAND’S TREASURE BY FORRAIGN SPIRIT. By N. P. GILMAN. Crown 8vo. 6s. 6d. 


TRADE. By THOMAS MUN, 1664. 3». net. THE UNEMPLOYED. By GEOFFREY 

. —______——- DRAGE, Secretary to the Labour Commission. Crown 
HONEST MONEY. By ARTHUR J. FONDA. | the Pabour Commission. (ro 

Crown 8vo. 35. 6d. net. THE CONFLICT OF CAPITAL AND 

The AMERICAN COMMERCIAL POLICY. LABOUR HISTORICALLY AND ECONOMICALLY 

Three Historical Essays by UGO RABBENO. Second CONSIDERED. Being a History and Review of the 


Edition. 8vo. 12s. net. Trade Unions of Great Britain. By GEORGE HOWELL. 


ASPECTS OF THE SOCIAL PROBLEM. Second and Revised Edition. Crown 8vo. 7s. 6d. 
By Various Writers. Edited by BERNARD BOSAN- | HANDY BOOK of the LABOUR LAWS. 


QUET. Crown 8vo. 2s. 6d. net. Third Edition, Revised. By GEORGE HOWELL. 
DICTIONARY of POLITICAL ECONOMY. Coown Svo. 3. 6d. net. 

Edited by R. H. INGLIS PALGRAVE, F.R.S. Vol. I. RAN KER 

(A—E). Medium 8vo. 215. net. By Pref. FRANCIS A. WAL 


PRINCIPLES of ECONOMICS. By Atrrep | POLITICAL ECONOMY. 8vo. 12s. 6d. 
MARSHALL, M.A. Two Vols. Vol. I. Third Edition. | A’ brief TEXT-BOOK of POLITICAL 


8vo. 12s. 6d. net. ECONOMY. Crown 8vo. 6s. 64. 

ELEMENTS of the ECONOMICS of IN-| FIRST LESSONS in POLITICAL ECO- 
DUSTRY. Being the first volume of ‘‘ Elements of NOMY. Crown 8vo. 5s. 
— By Prof. A. MARSHALL. Crown 8vo. The WAGES QUESTION A Treatise on 
35. 6d. 

The PRINCIPLES of POLITICAL ECO- Wages and the Wages Class. Extra Crown 8vo. 8s. 6d. net. 
NOMY. By HENRY SIDGWICK. Second Edition, | MONEY. Extra Crown 8vo. 8s. 6d. net. 


ge MONEY in its RELATIONS to TRADE and 
PUBLIC FINANCE. By C. F. BASTABLE,| INDUSTRY. Crown 8vo. 75.64. 


M.A., LL.D. Second Edition, Revised and Enlarged. ste 
, 8 LAND and its RENT. Feap. 8vo. 35. 6d. 


By the late Prof. W. STANLEY JEVONS, LL.D., | By Prof.‘EUGENE V. BOHM-BAWERK. ~ 
F.BS. CAPITAL and INTEREST. A Critical 
The STATE in RELATION to LABOUR. History of Economical Theory. Translated with a Preface 
New Edition. Crown 8vo. 2s. 6d. and Analysis by WILLIAM SMART,LL.D. 8vo. 12s. net. 
POLITICAL ECONOMY. Pot 8vo. Is. The POSITIVE THEORY of CAPITAL 
The THEORY of POLITICAL ECONOMY Translated with a Preface and Analysis by Dr. WILLIAM 


SMART. 8vo. 12s. net. 
Third Edition. S8vo.  1os. 


6d. 
INVESTIGATIONS in CURRENCY d y 
FINANCE. Illustrated Twenty Diagrams. Edited NATURAL VALUE. By 


with an Introduction by Prof. H. S. FOXWELL.  8vo. WIESER. Edited, with a Preface and Analysis, by Dr. 


215. WILLIAM SMART. 8vo. 10s. net. 

INTRODUCTION to the STUDY of POLI- | An INTRODUCTION to the THEORY of 
TICAL ECONOMY. By LUIGI COSSA. Revised by | VALUE, on the lines of Menger, Wieser, and Bohm- 
the Author and translated by Louis Dyer, M.A. Crown | Bawerk. By Dr. WILLIAM SMART. Crown 8vo. 
8vo. 8s. 6d. ne- | 35. net. 


MACMILLAN AND CO., LONDON. 
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WHITTAKER’S BOOKS. 


GUTTMANN’S MANUFACTURE OF EXPLOSIVES. 2 Vols. £2 2s. 

ARNOLD'S STEEL WORKS’ ANALYSIS. tos. 6d. 

SUTCLIFFE’S STEAM POWER AND MILL WORK. 21s. 

BODMER’S INSPECTION OF RAILWAY MATERIAL. [Jn the press 
KAPP’S ELECTRIC TRANSMISSION OF ENERGY. Fourth Edition. Revised and 


mostly Re-written. 10s. 6d. 
PREECE AND STUBBS’ MANUAL OF TELEPHONY. 15s. 
HAWKINS AND WALLIS’ THE DYNAMO. tos. 6d. 
HOPKINSON’S DYNAMO MACHINERY. 5s. 
BLAKESLEY’S ALTERNATING CURRENTS OF ELECTRICITY. Third Edition, 


Revised. 5s. 


BEDELL AND CREHORES’ ALTERNATING CURRENTS OF ELECTRICITY. | tos. 6¢ 
SALOMONS’ ELECTRIC LIGHT INSTALLATIONS. Seventh Edition. Vol. I— 

ACCUMULATORS, 5s. ; Vol. IIL—Apparatus, 7s. 6d. ; Vol. III.—APPLicaTION, 5s. 
BODMER’S HYDRAULIC MOTORS. Second Edition. Revised. 14s. 
ANDERSON’S CONVERSION OF HEAT INTO WORK. 6s. 
ALEXANDER’S MODEL ENGINE CONSTRUCTION. | tos. 6d. 
FINDLAY’S WORKING OF AN ENGLISH RAILWAY. Fifth Edition. Revised. 7s. 6a. 
COOKE’S BRITISH LOCOMOTIVES. Second Edition. Revised, 7s. 6d. 
MIDDLETON’S SURVEYING AND SURVEYING INSTRUMENTS, 4s. 6d. 
TAYLOR’S RESISTANCE OF SHIPS AND SCREW PROPULSION. i5s. 

New Illustrated List, Post free, on A pplication. 


___ LONDON: WHITTAKER & CO., PATERNOSTER _SQUARE. 

CONCENTRATED 

: OVER 100° PRIZE MEDALS and 

=} _ DIPLOMAS awarded to the Firm. 


i<z- Purchasers should ask specially for FRY’S PURE CONCENTRATED -Seeea, to distinguish it from 
al other varieties manufactured by the 


“OPTIMUS” MAGIC LANTERNS ror DRAWING ROOM: LECTURE HALL. 


SS may be adapted without alteration at an extra cost of 16s. 


Each Magic Lantern is efficient for Exhibitions. The Lens gives crisp definition, being a superior Achromatic Photographic Combination with rack and 
pinion. It is fitted to a telescopic lengthening tube, so gaining increased focal accommodation. The Condenser is composed of two plano-convex lenses of 
4 inches diameter. The refulgent lamp has 3 wicks, yielding a brilliantly illuminated picture. Each is complete in Box. 

PHOTOS. 
Plain, 


Coloured, 1/6. 


All Accessories at 
reasonable prices. 


i N Bod: 
Russian Iron Body, | Russian | CATALOGUE | Staze 


Student's ‘LANTERN 


Superior Japanned (to take demonstrat- 
Metal Body. ing tank) with Brass Sliding Tubes. Sliding Tubes. POST FREE. draw Sliding Tubes. 


Brass Sliding Tubes. 


PERKEN, SON & RAYMENT, LONDON. 


~~ Printed by RICHARD Ciay 4 AND Sons,  Limtrep, at 7 7 and 8 Bread Street ‘Hill, ueen Victoria Street, in the City of London, and published ished by. 
MACMILLAN AND Co., at 29 Bedford Street, London, W.C., and 66 Fift Avenue, New York. —Tuurspay, February 6, 1896. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
‘© To the solid ground 


Of Nature trusts the mind which builds for aye.”—WoRDSWORTH. 


No. 1372, VOL. 53.] 


THURSDAY, FEBRUARY 13, 1896. 


[PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.] 


(All Rights are Reserved. 


THE NEW PHOTOGRAPHY. | | SROWNING'S PLATYSCOPIC LENS 


HIGH VACUA TUBES. 


There has been great difficulty in obtaining suitable Vacuum Tubes for 
producing the Réntgen X Rays for photographic purposes, chiefly because 
the best conditions were not known. long series of careful experiments 
has been made, to ascertain the conditions of success, by Mr. HERBERT 
Jackson, of King’s College, London, which has resulted in a tube of 
different shape. size, and degree of vacuum to those previously employed. 


One important result of this is that far less current can be employed, and | 


that a simple battery and coil may be used without Tesla apparatus. 
Price of the New Tubes, 25s. cach. 
SOLE MAKERS: 
NEWTON & CO., 3 FLEET ST., LONDON. 


Sole Agents for Cossor’s Hic Vacua Tunes, 25s. each. 
The following Slides hi have now been added to those already published :- 
(7) Foot, nz aked, showing bones spread as in walking. 
(8) Foot, in sock, showing bones cramped together by the sock. 
(9) Hand of a Lady, by Mr. S. Rowland. 
(10) Hand of a La ys showing all the bones, including the thumb and 

wrist. This is the finesg hand yet produced. 
(11) Fish, Sole, showing bones, &c. 
(12) Fish, Plaice, showing bones, &c. 
(13) Various substances showing different degrees of transparency. 
Price 28. 6d. each. 
Chiefly from Negatives by A. A. C. Swinton, Esq. 


NEWTON & Cco., 3 FLEET STREET, LONDON. 


The Frena Camera 


PARTICULARS of this 
unique HAND-CAMERA 
may be had FREE on 
application to 


R. & J. BECK, 


68 CORNHILL, 
 UP-[o-DATS LONDON, E.C. 
ed ly 


Engraved Keal Size. 

A NEW ACHROMATIC COMBINATION, 
COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
PORTABILITY OF A POCKET LENS. 

** If you carry a small Platyscopic Pocket Lens (which every observer of 
Nature ought to do).”— GRAN’ r ALLEN in A’ nowledge \ 

The Platyscopic Lens is invaluable to botanists, mineralogists, or ento- 
mologists, as it focuses about three times as far from the object as the 
Coddington Lenses. This allows opaque objects to be examined easily. 

The Platyscopic Lens is made of four degrees of power, magnifying 
respectively 10, 15, 20, and 30 diams. ; the lowest power, having the largest 
field, is the best adapted for general use. 

,> Lenses are set in Ebonite Cells, and mounted in Tortoiseshell Frames 

rice of the Platyscopic Lens, mounted in Tortotseshell, magni- 
pring etther 10, 15, 20, or 30 diameters, 18s. 6d. each power. 
Illustrated description sent free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 
NEGRETTI AND ZAMBRA’S 
BAROGRAPHS AND _THERMOGRAPHS. 


The Barograph is fitted in a M: ahogany Case with Glass Front, as shown 
above. The Thermograph is mounted in a japanned Metal Case with Glass 
Front, for either indoor or outdoor use. The above give continuous records 


| on Charts, which only require changing once a week, and are invaluable to 


invalids and others who are unable to take daily readings of the ordinary 
instruments. Price of each, with supply of Charts for one year, £6 108..,.. 


NEGRETTI & ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 
38 HOLBORN VIADUCT, E.C. 
Branches—45 CORNHILL, and 122 REGENT STREET. 


| 
IS. 6d, _ = = 
| 
5 
=] 
/ = 
= 
| 


GEOLOGICAL SOCIETY OF LONDON. 


The ANNIVERSARY MEETING of this Society will be held at the 
Society's Apartments, Burlington House, on FRIDAY, February 21, at 
Three o'clock. 

The Fellows and their Friends will Dine together at the Criterion 
Restaurant, Piccadilly Circus, at 7.30 p.m. Tickets to be obtained at the 
Society's Apartments. 


BEDFORD COLLEGE (LONDON) 
FOR WOMEN, 
8 andg YORK PLACE, BAKER STREET, W. 
LENT TERM, SESSION 1895-6. 
The Half Term will begin on Thursday, February 20. 
LUCY J. RUSSELL, Honorary Secretary. 


UNIVERSITY COLLEGE, LONDON. 
The Course of Instruction in ELEMENTARY BIOLOGY for Students 
who have Matriculated at London University in January 1895, begins on 
February 18. 

J. M. HORSBURGH, M.A., Secretary. 
A Gentleman visiting the Amazons and 


Northern Brazil for Natural History purposes, will be glad to meet a 


Companion who will share expenses.—Apply by letter to * H. R.,” at 
the Offices of this Paper. 
SKELETONS FOR STUDENTS; viz.: 


Frog 4s., Rabbit 8s. 6d., Pigeon 8s. 6¢., Fowl 12s. 6d., Skull of Dog 
8s. 6d.—Address, J. Witton, Healey, Batley. 


SELECTED DIATOMS. Highest Class 


Slides. Lists Free.—‘* Microscorist,” c/o Messrs. B. Corry & Co., 
21 Eliza Street, Belfast. 


POLARIZING MICROSCOPE. 


ALLAN B. DICK’S Self-centering Model, with Objectives, Sub-Condensers, 
Spectroscope, and numerous other Attachments ; Focal Motion gradu- 
ated to give the 35-thousandth of an inch Adjustment to Objective. 
It is suited to the work of Medical, Botanical, or other Students. 
48 Petrological Specimens. Cost over £40. 

SUPERIOR FRENCH MICROSCOPE.--Objectives, 
Eye-pieces, &c.. Amplifying from 55 to ro00 Diameters. Cost £10. 
3oth the above Instruments, almost new, are to be sold separately or 
together. To be seen at PERKEN, Son & RayMENt’s, 99 Hatton Garden, 

E.C., who will receive Offers on behalf of the Owner. 


FOR SALE.—The valuable Instruments 
belonging to the late GEorGE KNow Les, Esq., comprising ASTRO- 
NOMICAL TELESCOPE, 4}-in. Objective, Equatorially Mounted, 
with Micrometer Driving Clock, &c., by Cooke & Sons; Large 
MICROSCOPE, by late ANDREw Ross ; Student's SPECTROSCOPE 
by Browninc, and STANDARD BAROMETER by Casetia.— 
Address, J. McL., 5 Lindum Terrace, Manningham, Bradford. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, Goniometers, Cathetometers, Optical 
Benches, &c., &c. Instruments for special purposes constructed to Clients’ 
own designs. Price List on application. 

W. WILSON (formerly Foreman at Messrs. ELLIOTT BROs.), 
56 Crogsland Road, Chalk Farm, London, N.W. 


MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
y INSTRUMENTS, 
4 44 Hatton Garden, London. 
Catalogues Free. 


MICROSCOPES 
FOR SALE—A BARGAIN. 


SPLENDID BINOCULAR, by Ross, No. 1, largest size, with highest 
class objectives and accessories, cost £150; price £68 ros. 

A ditto, largest size, No. 1, cost £120 ; price £55 10s. 

FA FIRST-CLASS BINOCULAR, by R. and J. Beck, cost £120 ; price 
55 108. 

Alsoa SWIFT'S PORTABLE MONOCULAR, cost £60; SWIFT'S 
PORTABLE BINOCULAR, cost £30; Smith and Beck's MONOCULAR 
MICROSCOPE, cost £60. 

These Bargains can be had on the Hire-Purchase System. 

Apply W. C. HUGHES, BREWSTER HOUSE, 82 MORTIMER 
ROAD, KINGSLAND, N. LONDON. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 


180 ST. GEORGE STREET EAST. 


Impl ts of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 
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ALFRED JORGENSEN'S 


LABORATORY FOR THE PHYSIOLOGY AND 
TECHNOLOGY OF FERMENTATION, 
COPENHAGEN, V. 


STUDENTS’ SEsstons.—Courses of Instruction in the Physio- 
logy and Technology of Fermentation for Beginners and Ad. 
vanced Students, with particular regard to HANSEN’s System 
for the Pure Cultivation and Analysis of Yeast and the applica- 
tion of selected pure Yeast types in practice. 


_G) Mould-fungi. (2) Forms of Transition between Mould-fungi and 
Saccharomyces Yeast-fungi. (3) Yeast-fungi: Culture Yeast Types, Wild 
Yeasts, Disease Yeast. (4) Fermentation Bacteria. (5) Preparation of 
absolutely pure Cultures of Yeast-fungi. (6) Preparation of Cultures ona 
large scale. (7) Comparative Experiments with Mass Culture, and Instruc. 
tion in their Use in Practice (in Breweries, Distilleries, Wine Fermentation, 
&c.). (8) Supervision of Fermentation Establishments. (9) Preservation of 
Selected Types of Yeast. (10) Instruction in the Use of Yeast Propagating 
Machines. : 
_ The English, French, Danish and German languages are used in the 
instruction, 

The Laboratory possesses a numerous collection of Culture-Yeast Types 
(for Breweries, Distilleries, Grape Wine, Fruit Wine), Wild Yeasts (Disease 
Yeast), and ‘Fermentation Bacteria, all of which are supplied for use in 
Laboratories and in practice. 

_ Text-books used :—Alfred Jorgensen : ‘‘ Micro-Organisms and Fermenta- 
tion.” new edition, rigs (published by F. W. Lyon, Eastcheap Buildings, 
London). French Edition (Paris, 1894). Third German Edition (Berlin, 


(ESTABLISHED 1881.) 


1892). 

E. Chr. Hansen : “‘ Untersuchungen aus der Praxis der Garungsindustrie 
(Beitrage zur Lebensgeschichte der Mikroorganismen),” 1890-1895 (published 
by R. Oldenbourg, Munich). in French in Comptes rendus du Laboratoire 
(Hagerup, Copenhagen). English Edition (London, Spon, 
1895). 

Prospectus gratis on application. 

The Laboratory has upto this day been frequented by 380 Students from 
all countries, among them by 41 English and American Students. 


The MINERAL and BOOK BUSINESS of 
DR. A. E. FOOTE 


Will be carried on as heretofore, under the management of Warren M 
Foore. 
AUGUSTA M. FOOTE, 
WARREN M. FOOTE. 
(Executors for A. E. Foor, deceased.) 


1226 North Forty-first Street, 
Philadelphia, Pa., U.S.A. 
October 22, 1895. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
Illustrate the leading Text-books, in Boxes, with Trays. 


50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42:, 


New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils, Post Free. 


ROCK SECTIONS for the MICROSCOPE, from rs. 6d. each, Post Free. 
CATALOGUES GRATIS. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c, 


always in stock. 
THOMAS 


D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 


F. H. BUTLE R, M.A. ties Assoc. R. S. mes 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


The following can now be furnished :—Alveolina and Miliolina Limestone 
Selsey ; Chalk-Rock, Bucks ; Triassic Conglomerate, S. Devon ; Tourma 
line-Granite and Elvan, near Ivy Bridge ; Troctolite, Hornblende-Schist, 
Gabbro, Mica-Diorite, Serpentine with unaltered Olivine and with Bastite, 
Coverack and the Lizard district ; and Kaolin Rock with Fluor, Epidiorite, 
Spotted Schist, coarse Biotite-Granite, and massive Biotite, E. Cornwall.— 

icro. sections of many of the above oe or in preparation. Students 
rock-sections, a series at ts. each. Zinc, Gold, Tin, and Iron Ores for assay 
ing. Cabinets, Specimen Trays and Boxes, and Micro-Glass of 4 
description supplied. 
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Sale by Auction. 


MONDAY NEXT. 
VALUABLE INSECTS. 
MR. J. C. STEVENS will sell by Auction 
at his Great Rooms, 38 King Street, Covent Garden, on MONDAY 
next, FEBRUARY 17, at } past 12 precisely, the Collection of British 
Lepidoptera formed by Mr. P. Russ, of Sligo, containing many good 
Species and Local Forms taken or bred by himself in Ireland, Exotic 
Lepidoptera, Butterflies in Papers, Birds’ Eggs, Skulls, Curios, and 
other Natural History Specimens. Ee 
On view the Saturday prior, 12 = 4, and Morning of Sale, and Catalogues 


“LIVING SPECIMENS FOR 
MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinospherium, 


other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 


THE LABORATORY, PLYMOUTH. 
The following animals can always be supplied, either living 
or preserved by the best methods :— 


Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- — 
onium ; Hoimiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, | 


Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 


Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, Salpa | 


(preserved), Scyllium, Raia, &c., &c. 
For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. THE DIRECTOR. 


PHYSIOGRAPHY AND GEOLOGY. 
COLLECTIONS AND MICROSCOPIC SLIDES 


To illustrate above, as advised by Science and Art Directory, 
ARRANGED BY 


JAMES R. GREGORY & CO. 


MINERALOGISTS, &c. 


To Science and Art Department, British, Indian, and Colonial Museums, 
&e. 
STORES AND OFFICES: 
1KELSO PLACE, KENSINGTON, W. 
New Catalogues and Lists Free. 


NATURE Cxi 


Hydra, Floscularia, Stephanoceros, Melicerta, and many | 


TO SCIENCE LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL. 
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6d. 


2s. 

A LABORATORY MANUAL OF 
ORGANIC CHEMISTRY : a Compendium of Laboratory 
Methods for the use of Chemists, Physicians, and Pharma- 
cists.) By Dr. LASSAR-COHN. Translated from the 
second German Edition by ALEXANDER SMITH, 
B.Sc., Ph.D. Crown 8vo, 8s. 6d. 


OF MICROCHEMI- 
CAL ANALYSIS. By Prof. H. BEHRENS. Withan 
Introductory Chapter by Prof. J. W. Jupp, F.R.S. 6s. 

A SERIES of CHEMICAL PROB- 
LEMS, WITH KEY. By T. E. THORPE, F.R.S. 
New Edition. Revised by W. TATE. Fcap. 8vo, 2s. 

CHEMICAL ARITHMETIC. With 
1200 Problems. By S. LUPTON, M.A. 2nd Edition, 
revised. Fceap. 8vo, 4s. 6d. 

The ELEMENTS of THERMAI. 
CHEMISTRY. By M. M. PATTISON MUIR, M.A., 
F.R.S.E., assisted by D. M. WILson. With a Plate. 8vo, 
12s. 6d. 

A TEXT-BOOK of the PHYSIOLOGI. 
CAL CHEMISTRY of the ANIMAL BODY, including 
an Account of the Chemical Changes occurring in Disease. 
By ARTHUR GAMGEE, M.D., F.R.S. In two vols. 
8vo. 18s. each vol. 

The CHEMICAL BASIS of the ANI- 
MAL BODY. An appendix to Foster’s ‘‘ Text-Book of 
Physiology.” Fifth Edition. wf A. SHERIDAN LEA, 
M.A., D.Sc., F.R.S. 8vo, 75. 6d. 


CHEMICAL ANALYSIS OF OILS, 


FATS, AND WAXES, AND OF THE COMMERCIAL 
PRODUCTS DERIVED THEREFROM. From the 
German of Prof. Dr. R. BENEDIKT. Revised and enlarged 
by Dr. J. LEWKOWITSCH, F.L.C., F.C.S., late Technical 
Manager at the Whitehall Soap Works, Leeds ; ; Consulting 
Chemist and Chemical Engineer. 8vo, 21s. net. 


SURVEY OF THE 
ORGANIC COLOURING MATTERS. By Drs. G. 
SCHULTZ and P. JULIUS. Translated and Edited, 
with extensive additions, by ARTHUR G. GREEN, 
F.I.C., F.C.S. Imperial 8vo, 215. net. 

BLOWPIPE ANALYSIS. By J. Lan- 
DAUER. Authorised Translation by J. TAyLor, of 
Owens College, Manchester. New and thoroughly Re- 
vised Edition. Globe 8vo, 45. 6d. 
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NEW AND INTERESTING MICKOSCOPIC | OBJECTS, 


Gad Fly, Tabanus bovinus by 2 Transverse Section Pacinian Body in Human 
Fleas of Sparrow, Male and Female on one Slide... © very fine . 
Whole Water Spider, Argyroneta aquatica... one 2 Junction of CE sophagus and Stomach, Human oe 9 
Alimentary Canal of Blow Fly, Male or Female __... «w. each o 3 6 Human Internal Ear, Section, showing Cochlea_... i ~~ 0 19 
New Polycistina from Cluff’s Estate, Barbados, Transparent ... o 1 6 Bacillus of Diphtheria i in Section of False Membrane oe ° 30 
Chimborazo New Chemical Crystals for use with the Micro-Polariscope— 
Shell of Orbitolite, opaque o 1 6 Thionuric Acid, Thionurate of Calcium, Meconic Acid, 
Type Slide of 50 British Foraminifera, « each Specie with its name Antipyrin ose - @€ach o 1 6 
photographed beneath ‘ -— £230 Set of 12 Slides illustrating Phy siography, in Case O16 6 
Group of about 30 Insects’ Eggs © 5 6 _ Set of 12 Sections of Typical Rocks, in ase ... os ese -~ o86@ 


Set of 12 Slides, illustrating the Anatomy of a Drone Fly, in Case o 15 6 


Any of the above Objects forwarded by return on receipt of peng ey for price. ae a List, representing a Stock of 40,000 First-class Objects, 
Post free on applic 


ent 
MICROSCOPE AND APPARATUS. 

WATSON & SONS’ “GRAND MODEL” VAN HEURCK MICROSCOPE. Has completely rotating stage : the mechanical movements of stage are 
controlled by dag milled heads working on one centre ; when set horizontally, the height to the centre of the eyepiece is 10 inches, the normal reading 
distance. ripod foot, which is very massive, has a spread of 10 inches in each direction. Full particulars forwarded on application. 

WATSON & SONS: NEW CENTREING UNDERFITTING can be applied to almost any make of Student's Microscope. It enables the Sub-stage 
Condenser to be centred precisely with the Objective. Particulars on application. 

‘ull Illustrated Tao of Mic ana and Apparatus sent Post free on application to 


- WATS SOMS, Orticians to H.M. GovernMENT. 
Sole London Address: 313 HIGH TOLBORN, LONDON. W.C., and 78 Swanston Street, Melbourne, Australia. 


CROSSLEY’S OIL ENGINES. 


PORTABLE OIL ENGINES. 
ECONOMICAL, 
POWERFUL, 
EFFICIENT. 


Suitable for all classes 
ot Agricultural 
Work. 


REFERENCES, dc., ON 
APPLICATION. 


Cost of. Working: 
HALF-PENNY per Horse 
Power per Hour. 


CROSSLEY BROS., LTp., OPENSHAW, MANCHESTER, 
“OPTIMUS” MAGIC LANTERNS s=>ror DRAWING ROOM +*> LECTURE HALL. 


Limelight may be adapted without alteration at an extra cost of 16s. 
Each Magic Lantern is efficient for Exhibitions. The Lens gives crisp definition, being a superior Achromatic Photographic Combination with rack and 
inion. It is fitted to a telescopic lengthening tube, so gaining increased focal accommodation. The Condenser is composed of two plano-convex lenses of 
4 inches diameter. The refulgent lamp has 3 wicks, yielding a brilliantly illuminated picture. Each is complete in Box. 


LANTERN 
PHOTOS. 


Plain, 
Coloured, 1/6. 


All Accessories at 
reasonable prices. 
Perforated Russian CAT ALO GUE Mahogany Body, 


1 r Russian Iron Body, I Body, Brass Brass Stage and 3 
ing tank) with Brass Sliding Tubes. Sliding a POST FREE. draw Sliding Tubes. 
Brass Sliding Tubes. 


PERKEN, SON & RAYMENT, “t= LONDON. 
KING MENDHAM & CO. 


MANUFACTURERS OF 


WIMSHURST MACHINES. 


No. 502, with 12 in. Plates, £2 1 No. 504, with 17 in. Plates, £4 10 
503, »» I5im. 55 31 505, 20in. 4, 5 10 


ELECTRI CAL APPARATUS 


For Lecture, Experimental, and other Purposes. 


Write for Large New Catalogue (1st Section, ‘‘ EXPERIMENTAL"’), 
Sixth Edition, 100 pp., 620 Iilustrations, Post Free, 8d. 


WESTERN ELECTRICAL WORKS, BRISTOL. 


ESTABLISHED is 76s. 


~ Printed b d by Ricwarp CLay AND . Sons, LimitED, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and publitet 
Co., Limirep, at 29 Bedford Street, London W.C., and ‘66 Fifth Avenue, New York.—THURSDAY, February 135 


Student's LANTERN 
Superior Jem (to take demonstrat- 
Metal 
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ON 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoORDSWORTH. 


No. 1373, VOL. 53.] 


THURSDAY, FEBRUARY 20, 1896. 


[PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.] 


{All Rights are Reserved. 


THE NEW PHOTOGRAPHY. 


HIGH VACUA TUBES. 25s. each. 


There has been great difficulty in obtaining suitable Vacuum Tubes for 


producing the Réntgen X Rays for photographic purposes, chiefly because , 


the best conditions were not known. A long series of careful experiments 
has been made, to ascertain the conditions of success, at King’s College, 
London, which has resulted in a tube of different shape, size, and degree of 
vacuum to those previously employed. 

One important result of this is that far less current can be employed, and 
that a simple battery and coil may be used without Tesla apparatus. 

Complete Set of Apparatus for Photographing with the X Rays, com- 
prising Battery, Coil, Tube, &c., £18 18s. 

Complete Set, 2s above, but with larger Coil and more Battery Power, 

The following Slides have now been added to those already published :— 

(7) Foot, naked, showing bones spread as in walking. 

(8) Foot, in sock, showing bones cramped together by the sock. 

(9) Hand of a Lady, by Mr. S. Rowland. 

(10) Hand of a Lady, showing all the bones, including the thumb and 

wrist. This is the finest Hand yet produced. 

(11) Fish, Sole, showing bones, &c. 

(12) Fish, Plaice, showing bones, &c. 

(13) Cigars in Aluminium Case, and various subjects showing different 

degrees of transparency. 

(14) Human Wrist and Arm Bones. 

(15) Human Hand, showing deformity of finger. 

(16) Human Hand, showing damaged finger. 


Price 2s. 6d. each. 
Chiefly from Negatives by A. A. C. Swinton, Esq. 


NEWTON & CoO., 3 FLEET STREET, LONDON. 
GRIFFIN’S 
PURE FILTER PAPERS. 


Specially made of purest Materials and severely 
tested, are good and cheap. 


GRIFFIN’S RHENISH FILTER PAPER is a strong 
and thick, yet soft and 
flexible paper. without any 
pin holes, and filters more 
perfectly than any other 
paper in the market, except 
the Swedish, which is so 
much more expensive. Its 
Ash Residue is very small. 

It filters Sulphate of 
Barium freshly precipi- 
tated in the cold quite 
clearly, and when hot 
brilliantly. There is no other 
paper in the market that will 
do this except the Swedish. 
_A Price List of Griffin's Rhenish Papers, thick and thin ; 
English and Munktell’s Swedish Papers, both in Sheets and 
Circles, all of the finest quality, direct from the Mills at cheap 
prices, sent POST FREE, 


NALDER BROS. & CO. 
16 RED LION STREET, 
CLERKENWELL, E.C. 


Universal Shunt 
for Galvanometers. 
As described by 


Prof. AYRTON. 


Price £3 15s. 


fa For Galvanometers up 
= to 10,000 Ohms. 


CATALOGUES ON APPLICATION. 
NEGRETTI AND ZAMBRA’'S 
BAROGRAPHS AND THERMOGRAPHS. 


The Barograph is fitted in a Mahogany Case with Glass Front, as shown 
above. The Thermograph is mounted in a japanned Metal Case with Glass 
Front, for either indoor or outdoor use. The above give continuous records 
on Charts, which only require changing once a week, and are invaluable to 
invalids and others who are unable to take daily readings of the ordinary 
instruments. Price of each, with supply of Charts for one year, £6 10s. 


NEGRETTI & ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 
38 HOLBORN VIADUCT, E.C, 
Branches—45 CORNHILL, and 122 REGENT STREET. 
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ROYAL INSTITUTION OF GREAT 
BRITAIN, 


ALBEMARLE STREET, PICCADILLY, W. 

The Right Hon. Lord Rayieicu, M.A., D.C.L., LL.D., will on 
Saturday next (February 22), at Three o'clock, begin a Course of Six Lectures 
on “ Light.” 

Subscription to this Course, One Guinea ; to all the Courses in the Season, 
Two Guineas. 


DEPARTMENT OF SCIENCE AND ART. 
ROYAL COLLEGE OF SCIENCE, 
LONDON. 
PROFESSORSHIP OF MECHANICS AND MATHEMATICS. 
Applicants for the Vacant Post are requested to apply by letter, enclosing 
testimonials, copies of which may be sent in the first instance to the SECRE- 
TARY of the Science and Art Department, of whom further particulars may 


be obtained. 
The immediate Salary attached to the Chair is £600 per annum. 


THE ELECTRICAL 


AND 


GENERAL ENGINEERING COLLEGE, 


AND 
SCHOOL OF SCIENCE. 
PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 
EARL’S COURT, S.W. 


Princrpat—G, W. TUNZELMANN, B.Sc., M.L.E E. 
Senior-Instrucror—C. CAPITO, M.I.E.E., M.1.M E. 

Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Tools, Pattern Shop, &c. 

The College provides a Training for Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students in Mathematics, Physics, Chem- 
istry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper's Hill and the Central Institution. 


FOR SALE,—Price £10, ‘“‘ The Palzonto- 


graphical Society " from commencement to end of 1881. The 
**(@, J. Geol. Soc.,” £10, from commencement to end of 1894 Also 
** Geologist,” complete, and ‘‘ Geological Magazine,” Vols. I. to XI. 
** Quarterly Journal of Science,” 10 vols.—Write “* Books,” Willing’s 
Advertisement Offices, 162 Piccadilly, W. 


A Gentleman visiting the Amazons and 
Northern Brazil for Natural History purposes, will be glad to meet a 
Companion who will share expenses.—Apply by letter to “‘H. R.,” at 
the Offices of this Paper. 


THE GEOLOGICAL TIME PAPERS. 


No. 1. The R. Geological Time Scale. Price 1d. 


O'DRISCOLL, LENNOX, & CO., 10 and 12 Elephant Road, Elephant 
and Castle, S.E. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, Goniometers, Cathetometers, Optical 
Benches, &c., &c. Instruments for special purposes constructed to Clients’ 
own designs. Price List on application. 


W. WILSON (formerly Foreman at Messrs. ELLIOTT BRos.), 
56 Crogsland Road, Chalk Farm, London, N.W. 


MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 
\ 44 Hatton Garden, London. 
Catalogues Free. 
ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 


NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


-PHYSIOGRAPHY AND GEOLOGY. 
COLLECTIONS AND MICROSCOPIC SLIDES 


To illustrate above, as advised by Science and Art Directory, 
ARRANGED BY 


JAMES R. GREGORY & CO. 


MINERALOGISTS, &c. 


To Science and Art Department, British, Indian, and Colonial Museums, 
&e. 
STORES AND OFFICES: 
1 KELSO PLACE, KENSINGTON, W. 


New Catalogues and Lists Free. 
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LANTERN SLIDES IN ZOOLOGY AND BOTANY. 


_We have now ready extensive series of beautifully executed Lantern 
Slides, specially selected and adapted for Popular Science Lectures. 
Th following are a few of the Sets in stock :— 


| 8. The Metamorphoses of Insects. 
on yects of the | g. The Beginnings of Life (Pro- 


. The Contents of the Tow-Net. tozoa, &c.). 


. A Dredging Cruise. 

Zoophytes and Jelly-fish. | 
Star-fish and Sea-urchins, 
The Metamorphoses of Crus- 

tacea, 


10. Elementary Zoology. 

11. The Fertilisation of Flowers. 
12. The Mechanism of Plants. 
13. The Scenery of Jersey. 


The number of Slides in each Series can be varied to suit individual 
requirements. 


Price 1/- each, with reduction for a Quantity. 
Slides 4o Order at same Price as from Stock; on Hire at 
2/- per doz. 

Perfect Workmanship Guaranteed. Full Particulars on 
application. 


JAMES HORNELL, BIOLOGICAL LABORATORY, JERSEY. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinospherium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Kaia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
Illustrate the leading Text-books, in Boxes, with Trays. + 


50 Specimens, 10s. Gd.; 100 do., 21s.; 200 do., 42s. 


New Price List of Minerals, Rocks, and Siratigraphical Series 
of Fossils, Post Free. 


ROCK SECTIONS for the MICROSCOPE, from 1s. 6d. each, Post Free. 
CaTALoGuEs GRATIS. 


CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c., 
always in stock. 


THOMAS D. RUSSELL, 


THE DIRECTOR. 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


The following can now be furnished :—Alveolina and Miliolina Limestone, 
Selsey ; Chalk-Rock, Bucks ; Triassic Conglomerate, S. Devon ; Tourma- 
line-Granite and Elvan, near Ivy Bridge; Troctolite, Hornblende-Schist, 
Gabbro, Mica-Diorite, Serpentine with unaltered Olivine and with Bastite, 
Coverack and the Lizard district ; and Kaolin Rock with Fluor, Epidiorite, 
Spotted Schist, coarse Biotite-Granite, and massive Biotite, E. Cornwall.— 
Micro. sections of many of the above ready or in preparation. Students, 
rock-sections, a series at ts. each. Zinc, Gold, Tin, and Iron Ores for assay- 
ing. Cabinets, Specimen Trays and Boxes, and Micro-Glass of any 
description supplied. 
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EPPS'S COCOAINE. 


COCOA-NIB EXTRACT. 
(TEA-LIKE.) 


The choicest roasted nibs (broken-up beans) of the natural Cocoa on being 
subjected to powerful hydraulic pressure, give forth their excess of oil, 
leaving for use a finely-flavoured powder—‘‘Cocoaine,” a product which, 
when prepared with boiling water, has the consistence of tea, of which it is 
now, with many, beneficially taking the place. Its active principle being a 
gentle nerve stimulant, supplies the needed energy without unduly exciting 
the system. 
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HOLLOWAY’S PILLS 
CURE 


Biliousness, Sick Headache, Indigestion. 
and all Internal Complaints. 
CAN BE TAKEN BY THE MOST DELICATE. 


Holloway’s Pills and Ointment may be obtained of 
all Medicine Vendors. 


MESSRS. MACMILLAN & CO.’S BOOKS 
STUDENTS OF BOTANY. 


PRACTICAL BOTANY for’ BE- 
GINNERS. By Prof. F. O. BOWER, D.Sc., F.R.S., 
Author of ‘* A Course of Practical Instruction in Botany.” 
Globe 8vo. 35. 6d. 


A COURSE of PRACTICAL IN- 
STRUCTION in BOTANY. By F. O. BOWER, D.Sc., 
F.R.S., Regius Professor of Botany in the University of 
Glasgow. Crown 8vo. 10s. 6d. 


FIRST LESSONS in PRACTICAL 
BOTANY. By G. T. BETTANY, M.A., B.Se., F.L.S., 
late Lecturer on Botany in Guy’s Hospital Medical School, 
sometime Examiner in Botany, Cambridge University 
Local Examinations. Pot 8vo. Is. 


BOTANY. By Sir J. D. Hooker, 
F.R.S. With Illustrations. Pot 8vo. Is. 
[Sczence Primers. 


The STUDENT’S FLORA of the 


BRITISH ISLANDS. By Sir J. D. HOOKER, F.R.S. 
Third Edition. Globe 8vo. 10s. 6a. 


LESSONS in ELEMENTARY 
BOTANY. By DANIEL OLIVER, F.R.S. The Part 
on Systematic Botany based upon material left in manu- 
script by the late Prof. HENsLow. With numerous IIlustra- 
tions. Third Edition, Fcap. 8vo. 45. 6d. 


FIRST BOOK of INDIAN BOTANY. 


By DANIEL OLIVER, F.R.S. With numerous IIlustra- 
tions. Globe 8vo. 6s. 6d. 


SCIENTIFIC PAPERS of ASA GRAY. 
Selected by CHARLES SPRAGUE SARGENT. Vol. 


I. Reviews of Works on Botany and Related Subjects, | 


1834-1887. Vol. II. 
1841-1886. 8vo. 21s. 


GRAY’S BOTANICAL TEXT-BOOK 
(Sixth Edition). 

Vol. I. Srrucrurat Botany: or Organography on the 
Basis of Morphology. To which is added The Principles of 
faxonomy and Phytography, and a Glossary of Botanical 
Terms. By ASA GRAY. 8vo. 10s. 6d. 
Vol. II. Puystotocicat BOTANY. 
History of Pheenogamous Plants. 


Essays, Biographical Sketches, 


By G. LINCOLN GOODALE, A.M., M.D., Professor of 
Botany in Harvard University. 8vo. 10s. 6d. 


The STRUCTURE and DEVELOP- 
MENT of the MOSSES and FERNS (Archegoniate). 
By DOUGLAS HOUGHTON CAMPBELL, Ph.D., 


Professor of Botany in the Leland Stanford Minor Uni- 
versity. 


Medium 8vo. 145. net. 


I. Outlines of the | 
II. Vegetable Physiology. | 


| 
| 


The STUDY of the BIOLOGY of 
FERNS by the COLLODION METHOD. For Advanced 
and Collegiate Students. By GEORGE F. ATKINSON, 
Ph.B., Associate Professor of Cryptogamic Botany in 
Cornell University. 8vo. 8s. 6d. net. 


The FERTILISATION of FLOWERS. 
By Prof. HERMANN MULLER. Translated and Edited 
by D’Arcy W. THompson, B.A., Scholar of Trinity Col- 
lege, Cambridge. With a Preface by CHARLES DARWIN. 
With Illustrations. Medium 8vo. 


FLOWERS, FRUITS, and LEAVES. 


By Sir JOHN LUBBOCK, Bart., F.R.S. With numerous - 


Illustrations. Crown 8vo. 45. 6d. [Nature Series. 


The BOOK of the ROSE. By Rev. A. 
FOSTER-MELLIAR. Illustrated. Extra Crown 8vo. 
8s. 6d. net. 


On BRITISH WILD FLOWERS, 
considered in Relation to Insects. With numerous IIlustra- 
tions. By Sir JOHN LUBBOCK, Bart., F.R.S. Crown 
8vo. 4s. 6d. [Nature Series. 


The COLOURS of FLOWERS, as 
Illustrated in the British Flora. By GRANT ALLEN. 
With Illustrations. Crown 8vo. 3s. 6d. 

[Nature Series. 


BRITISH FOREST TREES and their 


SYLVICULTURAL CHARACTERISTICS and 
TREATMENT. By JOHN NISBET, of the Indian 


Forest Service. Crown 8vo. 6s. net. 


TIMBER and some of its DISEASES. 
By H. MARSHALL WARD, M.A., F.R.S., F.L.S., 
late Fellow of Christ’s College, Cambridge. With Illus- 
trations. Crown 8vo. 6s. [Mature Series. 


TEXT-BOOK of the DISEASES of 
TREES. By Professor R. HARTIG. Translated by 
Dr. W. SOMERVILLE, Professor of Agriculture and 
Forestry at Durham College of Science. With a Preface 
by Prof. H. MARSHALL Warp, F.R.S. With numerous 


Illustrations. 8vo. 10s. net. 
TIMBER and TIMBER TREES, 


Native and Foreign. By THOMAS LASLETT, Timber 
Inspector to the Admiralty. New Edition. Revised by 
Prof. H. MARSHALL WaRD, F.R.S. Crown 8vo. 8s. 6d. 


DISEASES of FIELD and GARDEN 
CROPS, chiefly such as are caused by Fungi. By 
WORTHINGTON G. SMITH, F.L.S., M.A.I., Member 
of the Scientific Committee, Horticultural Society. With 
143 Illustrations, Drawn and Engraved by the Author. 
Feap. 8vo. 45. 6d. 


MACMILLAN AND co., LIMITED, LONDON. 
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CAMBRIDGE INSTRUMENT company, NEW WORKS ON PHYSIOLOGICAL PSYCHOLOG 


/OUTLINES OF PSYCHOLOGY, based 

LIMITED, CARLYLE ROAD, CAMBRIDGE. upon the Results of Experimental Examination. By Prof. 0, 
. Manufacturers of a new and KULPE. Edited by Prof. E. B. TitcHENER. 10s. 6d. “One of 

improved form of Rocking the most important of recent additions to psychological literature, and 


oo mg pope Be it is very fortunate that the task of translation should have fallen ints 


such able hands. .. . The book is likely to be largely used as a text-book,” 
ethod. —NATURE. 
Particulars of the above 


will be sent on application. HUMAN AND ANIMAL PSYCHOLOGY, 
LECTURES ON. By Prof. W.WUNDT. Edited by Profs. J, 
Creicuton and E, B. TircHener. Cuts. tos. 6d. “One of the 
best existing expositions of experimental psychology.” —Natuns, 
< Makers of Callendar & “* The translationhas been done excellently. lt reads like English, 
G and for the most part like elegant English, one of the most successful 
srifiths Fyrometers for the of recent translations.” —JOURNAL OF EDUCATION. 

Measurement of Tempera- 


tutes INTRODUCTION TO PHYSIOLOGICAL 
PSYCHOLOGY. By Prof. TH. ZIEHEN. Edited by Dr.C.¢ 
Van Liew and Dr. O. W. Beyer. 21 Illns. Second Edn., Enlarged. 
~ “ Exceedingly well adapted to give the student a clear idea of the 
A vee scope and methods of the new science.’—NATURE. ‘well 
receipt of 1s. 6d. arranged, and always interesting: the work of a man who has though; 
out the whole subject for himself.” —NATURAL SCIENCE. 
Address all communications: 


“Instrument Company, Ltd., Cambridge.” SWAN SONNENSCHEIN & CO., LTD., LONDON, 


Physical and Physiological 
Apparatus of every descrip- 


Just Published, 1s., per post 1s. 4}. 


FREDK. JACKSON & Co, Ti 


Late MOTTERSHEAD & CO.), VICTORIA, UNIVERSITY CALENDAR 


{4 CROSS STREET, MANCHESTER London : J. ad CORNISH. 


Goods Entrance: 10 Half-Moon Street, 


LABORATORY FURNISHERS, THE TOTAL ECLIPSE OF THE SUN, 


Importers, Manufacturers, and Dealers in AUGUST 9, 1896. 
The ORIENT STEAM NAVIGATION COMPANY, Ltd., propose to 
to Vadsé in the Varanger Fiord, Lapland (about 30° E. Long.), to ena 
APPARATUS observation to be made of the above Eclipse. 
Of every Description. Itinerary :—Leave London July 24, visit Bergen, Gudvangen (for Romsdal 


Valley), Naes, Beian; arrive Vadsé August 3; leave Vads6 roth ; callat 


Fine Chemicals, Volumetric Solutions, — t:ondhiem, and arrive London August 8. 


Passage money, 35 Guineas. 


. Apparatus for estimation os sulphur in spent oxide. 


P lain and Stopper ed Bottles, Preliminary Deposit on Booking, £5. Early application is desirable. 
AND EVERY LABORATORY REQUIREMENT. M 2 GREEN & CO. F a — 
anagers ' Fenchurch Avenue, 
ANDERSON, ANDERSON, & CO.) London. 
Tel hic Address—“‘ Ap 1s, » ‘ ” For further Particulars apply to the latter Firm, 5 Fenchurch Avenue, 
ee ee oe E.C., or to the West-End Branch Office, 16 Cockspur Street, S.W. 


TOTAL ECLIPSE OF THE SUN. 


AUGUST oth, 1806. 
VISIBLE IN LAPLAND. 


In order to view the EcLipsE to the greatest advantage, or to spend some time at VARDO or VADs6, Messrs. THOS. COOK 
AND SON issue Tickets to BERGEN or TRONDHJEM and BACK by any Route or Line of Steamers, and thence by Mail Steamers 
to Bop6 or VARDO, or any other point. 

SPECIAL ECLIPSE CRUISES BY STEAMERS GARONNE AND LUSITANIA; 
WITH SHORE EXCURSIONS 
TO VADSO AND THE FJORDS. 
LEAVING LONDON FRIDAYS, JULY 24TH AND 31ST. 
Programmes Free. 
THOS. COOK AND SON, LUDGATE CIRCUS, LONDON, AND BRANCHES. 
CHIEF OFFICE IN Norway: TORVET, BERGEN. 


NOTICE.—Advertisements and ‘business letters for NATURE should be addressed to the . Publishers; Editorial 
communications to the Editor. The telegraphic address of NATURE ts “PHUSIS, LONDON. 


SUBSCRIPTIONS TO “NATURE.” = =CHARGES FOR ADVERTISEMENTS. 
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Lony DIARY OF SOCIETIES. PHGNIX FIRE OFFICE, 


19 LOMBARD ST., E.C.,and 57 CHARING CROSS, S.W, 


based THURSDAY, Feprvary 20. 
Prof. 0 RovaL Society, at 4.30.—Bakerian Lecture—The Diffusion of Metals: EsTABLISHED 1782. 
“One of pop | MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
-xt-book,” Livnean Society, at 8.—On Discoveries resulting from the Division of LIBERAL LOSS SETTLEMENTS. rans 

a Prothallus of a Variety of Scolopendrium vulgare : E. J. Lowe, F.R.S. PROMPT PAYMENT OF CLAIMS Riot Tors) 
OGY emIcAL SociETY, at 8.—Origin of Colour: the Yellow 2:3 Hydroxy- : sab 
ofs. J. E beac wet Acid; Note on Etherification; The Relation of Pinene to Secretaries—W. C. MACDONALD and F. B. MACDONALD. 
ne of the Citrene : Prof. Armstrong, F.R.S. LOSSES PAID OVER £20,000,000. 
Nature, Lonvon InsTITUTION, at 6.—My Voyage to Siberia: Captain Wiggins. 


successful NumisMATICc SOCIETY, at 7. W & G a A W 

Society OF ANTIQUARIES, at 8.30. M. E 
Dr.C.¢ FRIDAY, Fesrvary 21. COFFEE—SUGAR—TEA. 


arged. 6s, GeotocicaL SociETy, at 3.—Annual General Meeting. 


ae of the Rovat InstiTUTION, at 9.—The Past, Present, and Future Water Supply 
ear, wall of London: Dr. E. Frankland, F.R.S. | 04 N E W 0X FO R D STR E E T W C 
us thought j Ve 


IystiTuTION oF CiviL ENGINEERS, at 8. 


DON. QuexeTT Microscopicat at 8. 


SATURDAY, Fesrvary 22. >i TANLEY 


RovaL INSTITUTION, at 3.—Light: Lord Rayleigh, F.R.S. 


Mathematical Instrument Manufacturer to H. M. Government, Council 


[DAR Borat Boramic Society, at 3.45. of India, Science and Art Department, Admiralty, &c. 
— SUNDAY, Fewrvary 23. | Mathematical, Drawing, and Surveying Instruments 
ae Sunpay Lecture Society, at 4.—Extinct Monsters: Rev. H. N. Hutchin- | of every description 
SUN ‘on MONDAY, Fesrvary Of the Highest Quality and Finish, at most Moderate Prices. 
‘ Illustrated Price List Post Free. 
Society oF Arts, at 8.—The Chemistry of certain Metals and their Com- 
pounds used in Building, and the Changes produced in them by Air, W. F.S. obtained the only Medal in the Great Exhibition of 1862 for a. 
re Joxious Gases, &c.: Prof. J. M. Thomson. Excellence of Construction of Mathematical Instruments, and the only GoLp 
propose to . MepaAL in the International Inventions Exhibition 1885 for Mathematical 
Journey across Tibet from | Work. Silver Medal, Architects’ Exhibition. 1886. 
North to § : St. George R. ale. ’ 
| Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
British ASTRONOMICAL ASSOCIATION, at 5. 


| 
th ; call at ixstiTuTE OF ACTUARIES, at 7.—On the Books and Forms to be used in 
Scheduling the Particulars of the Risks of a Life Assurance Company : M | Cc a oO Ss Cc oO Pp E S 
James Chatham. 


irable. Loxpon INSTITUTION, at 5.—Swiss Scenery: Sir John Lubbock, Bart. | FOR SALE—A BARGAIN. 
Offices, SPLENDID BINOCULAR, by Ross, No. 1, largest size, with highest 
h Avenue, TUESDAY, FEesRvARY 25. class objectives and accessories, cost £150; price £68 1os. 
don. Rovat InstTiTUTION, at 3.—The External Covering of Plants and Animals : A ditto, largest size, No. 1, cost £120 ; price £60. 
ch Avenue, Prof. Charles Stewart. P- FIRST-CLASS BINOCULAR, by R. and J. Beck, cost £120; price 
f th : William Burton. 55 108. 
Largest Size MONOCULAR, with Objectives, &c., Millikin and Lawley, 
IxstiruTION oF Civit, ENGINEERS, at 8.—The Electric Street-Railway | £2; yos., cost treble; SWIFT'S PORTABLE MONOCULAR, cost £60 ; 
Nf System of Montreal, Canada : G. C. Cuningham. SWIFT’S PORTABLE BINOCULAR, cost. £30; Smith and Beck's ' 
: RovaL PuotoGraPuic Society, at 8.—The Stereoscopic Photochromo- | MONOCULAR MICROSCOPE, cost £60 ; price £25. Rea 
scope: F. E. Ives.—Messrs. Newton's Simple Method of Projecting Some fine OBJECTIVES by Ross, Powell and Lealand, Beck, &c. : . 
Stereoscopic Pictures: T. E. Freshwater.—Stellar Photographs taken | Bargains. 
without a Driving Clock: J. Lunt. } These Bargains can be had on the Hire-Purchase System. 
XovaL VicroriA HALL, at 8.30.—The New Gases: Prof. W. A. Tilden, Apply W. C. HUGHES, BREWSTER HOUSE, 82 MORTIMER 
;. COOK F.R.S. ROAD, KINGSLAND, N. LONDON. 
Steamers WEDNESDAY, Fesrvary 26. 
Society or Arrs, at 8.—The Standard of Musical Pitch: A. J. Hipkins. 
GEotocicaL Society, at 8.—On the Structure of the Pleiosaurian Skull: | TO SCIENCE LECTURERS. 
W. Andrews.—On certain Granophyres, modified by the Incor- See Mr. HUGHES'S PATENT COMBINATION OPTICAL 
poration of Gabbro Fragments, in Strath (Skye): Alfred Harker.—Ob- | LANTERN, used by late W. Lant CarPENnTER Bee Prof. Forses, &c 
servations on the Geclogy of the Valley of the Nile, and on the Evidence | Miniature Triple Lantern constructed for B. J. MALDEN, a ; great 
of the Greater Volume of the River at a Former Period : Prof. Edward | success. New Oxyhydrogen Microscope. Science Lanterns for Class i 
Hull, F.R.S.—The Fauna of the Keisley Limestone, Part I.: F. R. | Demonstration. Magnificent Results. Docwra Triple, Prize Medal, ae 
Cowper Reed. Highest Award. Supplied to the Royal Polytechnic Institution, Dr. H. a 


GraTTAN GuinNnEss, Madame ApELINA Patti, &c. Patent Pamphengos 

Science Lanterns. The Universa! Lantern 4-inch Condensors, 4-wick Lamp, 

Portrait Combination front Lenses, £1 5s. 64., marvellous value. Science BG 
Rovat InsTrTUTION, at 3.—Some Aspects of Modern Botany: Prof. H. Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern ae 
Marshall Ward, F.R.S. Outfits in — 180 En- 
gravings, 6d.; Postage, 3d. List of 300 Lecture Sets, Science Subjects, 
F ditorial TITUTION OF ELECTRICAL ENGINEERS, at 8. The Electric Wiring Views, ke., &d.; Postage, od. Pamphlets Free.—W. C. HUGHES, 
Question : F. Bathurst.—Concentric Wiring : Sam. Mavor.—High-Voltage | B H 82 Morti Reet 

— and their Influence on Central Station Practice: G. L. Adden- | SPECIALIST. Brewster House. 82 Mortimer Koad, Kingsland, N. 

‘ooke. | 


THURSDAY, Fepsrvary 27. 
Rovat Society, at 4.30. 


4. FRIDAY, Feorvany 28. THE ART OF PROJECTION, AND COMPLETE 
6 Rovat I MAGIC LANTERN MANUAL, by an Expert. Over roo fine Illus- 
Emmi MOTITUTION, er Vonditions trations, with Priceless wrinkles in all Branches of Optical Projection. 
9 Avironment : Dr. John Murray. Never before Published. How to choose, what to avoid, and how to 
6 PuysicaL Society, at 5.—Experiments with Incandescent Lamps: Sir D. use Oil, Limelight, Dissolving, Electric, Opaque, Microscopic, and 
Salomons.—The Alternating Current Arc: Messrs. Fleming and Petavel. , Making and Painting, Enlarging, 
ing, &c., &c. Prof. MALDEN says:—‘‘A thoroughly practical work, 
at 8.—Loughborough Sewage-Disposal and should be studied by the experienced operator and amateur alike.” 
| und in Cloth, 3s. 6d.; Postage, sd. orth its weight in gold. n ihe 
SATURDAY, Fewrvary 29. for Opinions of the Scientific Press to Mr. HUGHES, Brewster House a¢ 
Rovat InsTITUTION, at 3.—Light : Lord Rayleigh, F.R.S Mortimer Road Kingsland, North London. 
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SOCIAL EVOLUTION. By _ BENJAMIN 
KIDD. New and Cheaper Edition (Sixteenth thousand), 
Revised, with a New Preface. Crown 8vo. 5s. net. 

THE EVOLUTION OF INDUSTRY. By 
HENRY DYER, C.E., M.A., D.Sc. 8vo. tos. net. 


ECONOMIC CLASSICS. 
Edited by Prof. W. J. ASHLEY. Globe 8vo. 

SELECT CHAPTERS AND PASSAGES 
FROM THE “WEALTH OF NATIONS” OF ADAM 
SMITH, 1776. 3s. net. 

THE FIRST SIX CHAPTERS OF THE 
“PRINCIPLES OF POLITICAL ECONOMY AND 
TAXATION” OF DAVID RICARDO, 1817. 3s. net. 

PARALLEL CHAPTERS FROM THE 
FIRST AND SECOND EDITIONS OF “AN ESSAY 
ON THE PRINCIPLE OF POPULATION.” By T. 
R. MALTHUS, 1798-1803). 3s. net. 

ENGLAND’S TREASURE BY FORRAIGN 
TRADE. By THOMAS MUN, 1664. 3s. net. 


HONEST MONEY. By ARTHUR J. FonDaA. 
Crown 8vo. 35. 6d. net. 

The AMERICAN COMMERCIAL POLICY. 
Three Historical Essays by UGO RABBENO. Second 
Edition. 8vo. 12s. net. 

ASPECTS OF THE SOCIAL PROBLEM. 
By Various Writers. Edited by BERNARD BOSAN- 
QUET. Crown 8vo. 2s. 6d. net. 

DICTIONARY of POLITICAL ECONOMY. 
Edited by R. H. INGLIS PALGRAVE, F.R.S. Vol. I. 
(A—E). Medium 8vo. 21s. net. 

PRINCIPLES of ECONOMICS. By ALFRED 
MARSHALL, M.A. Two Vols. Vol. I. Third Edition. 
8vo. 12s. 6d. net. 

ELEMENTS of the ECONOMICS of IN- 
DUSTRY. Being the first volume of ‘‘ Elements of 
Economics.”. By Prof. AJ. MARSHALL. Crown 8vo. 


35. 6d. 
The PRINCIPLES of POLITICAL ECO- 
NOMY. By HENRY SIDGWICK. Second Edition. 


8vo. 16s. 

PUBLIC FINANCE. By C. F. BASTABLE, 
M.A., LL.D. Second Edition, Revised and Enlarged. 
8vo. 125. 6d. net. 


By the late Prof. W. STANLEY JEVONS, LL.D, 
The STATE in RELATION to LABOUR. 


New Edition. Crown 8vo. 2s. 6d. 
POLITICAL ECONOMY. Pot 8vo. Is, 


The THEORY of POLITICAL ECONOMY. 
Third Edition. 8vo. 6d. 

INVESTIGATIONS in CURRENCY and 
FINANCE. Illustrated by Twenty Diagrams. Edited 
with an Introduction by Prof. H. S. FOXWELL. 8vo. 


215. 

INTRODUCTION to the STUDY of POLI- 
TICAL ECONOMY. 
the Author and translated by Louis Dyer, M.A. Crown 

8vo. 8s. 6d. net. 


By LUIGI COSSA. Revised by | 


The ALPHABET of ECONOMIC SCIENCE, 
By PHILIP H. WICKSTEED. Part I. Elements of 
the Theory of Value or Worth. With Diagrams. Globe 
8vo. 2s. 6d. 

The JOINT STANDARD: a Plain Exposition 
of Monetary Principles and of the Monetary Controversy, 
By ELIJAH HELM. Crown 8vo. 33. 6d. net. 

EIGHT HOURS for WORK. By JOHN Rag, 
M.A., Author of ‘‘ Contemporary Socialism.” Crown 8yo, 
4s. 6d. net. 

The DISTRIBUTION of WEALTH. By 
JOHN R. COMMONS, Professor of Economics and 
Social Science, Indiana University. 8vo. 7s. net. 
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and EMPLOYEE. By N. P. GILMAN. Crown 8vo, 
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SOCIALISM AND THE AMERICAN 
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THE UNEMPLOYED. By _ GEOFFREY 
DRAGE, Secretary to the Labour Commission. Crown 

8vo. 35. 6d. net. 

THE CONFLICT OF CAPITAL AND 
LABOUR HISTORICALLY AND ECONOMICALLY 
CONSIDERED. Being a History and Review of the 
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HANDY BOOK of the LABOUR LAWS. 
Third Edition, Revised. By GEORGE HOWELL 
Crown 8vo. 3s. 6d. net. 


By Prof. FRANCIS A. WALKER, Ph.D. 
POLITICAL ECONOMY. 8vo. 12s. 6d. 
A brief TEXT-BOOK of POLITICAL 

ECONOMY. Crown 8vo. 6s. 6. 


FIRST LESSONS in POLITICAL ECO- 
NOMY. Crown 8vo. 55. 


The WAGES QUESTION. A Treatise on 
Wages and the Wages Class. Extra Crown 8vo. 85. 6d. net. 


MONEY. Extra Crown 8vo. 8s. 6d. net. 


MONEY in its RELATIONS to TRADE and 
INDUSTRY. Crown 8vo. 7s. 6d. 
3s. 6d. 


LAND and its RENT. Fcap. 8vo. 


By Prof. EUGENE V. BOHM-BAWERK. 
CAPITAL and INTEREST. A Critical 


History of Economical Theory. Translated with a Preface 
and Analysis by WILLIAM SMART, LL.D. 8vo. 12s. net. 

The POSITIVE THEORY of CAPITAL 
Translated with a Preface and Analysis by Dr. WILLIAM 
SMmarT. 8vo. 12s. net. 


NATURAL VALUE. By FRIEDRICH VON 
WIESER. Edited, with a Preface and Analysis, by Dr. 
WILLIAM SMART. 8vo. 10s. net. 

An INTRODUCTION to the THEORY ©! 
VALUE, on the lines of Menger, Wieser, and Bohm- 
Bawerk. By Dr. WILLIAM SMART. Crown 8yo. 
35. net. 
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THE CAMBRIDGE NATURAL HIS- 
TORY. Edited by S. F. Harmer, M.A., and A. F. 
SuipLey, M.A. Vol. III. Mo.Liuscs and BRACHIOPODs. 
By the Rev. A. H. Cooke, M.A.; A. E. SHIPLEY, M.A.; 
and F. R. C. REED, M. ra Trinity College, Cambridge. 
Vol. V. PERIPATUS, MyrRIApPops, and INsEcts. By 
ApaM SEDGWICK, M.A.; F. G. SrncLarr, M.A.; and 
Davip SHARP, M.A. Illustrated. Medium 8vo. 17s. 
net each vol. 


NATURAL HISTORY OF SEL- 
BORNE and OBSERVATIONS on NATURE. _ By 
GILBERT WHITE. With the Text and New Letters of 
the Buckland Edition. Introduction by JOHN BURROUGHS. 
Illustrated by CLIFTON JOHNSON. In Two Volumes. 
Crown 8vo. 10s. 6d. 


NATURAL HISTORY and ANTI- 
QUITIES of SELBORNE. By GILBERT WHITE. 
With Notes by FRANK BUCKLAND, a Chapter on An- 


tiquities by Lord SELBORNE, and new Letters illustrated | 


by P. H. DELAMOTTE. 
Crown 8vo. 6s. 


FORTY YEARS in a MOORLAND 
PARISH. Reminiscences and Researches in Danby-in- 
Cleveland. By Rev. J. C. ATKINSON, D.C.L., Canon 
of York and Incumbent of the Parish, Author of ‘* A His- 
tory of Cleveland,” ‘‘ A Glossary of the Cleveland Dialect.” 
With Maps and Illustrations. Extra Crown 8vo. 8s. 6d. 
net. Illustrated Edition. 12s. net. 


AN INTRODUCTION TO THE 
STUDY OF SEA-WEEDS. By GEORGE MURRAY, 
F.R.S.E., 
British Museum. With 8 Coloured Plates and 88 other 
Illustrations. Crown 8vo. 7s. 6d. 


The APODIDAE 
Study. By HENRY MEYNERS BERNARD, M.A. 
Cantab. With 71 Illustrations. Crown 8vo. 7s. 6d. 


New and Cheaper Edition. 


WILD BEASTS and their WAYS. Re- 


miniscences of Europe, Asia, Africa, and America, from 
1845-1888. With Illustrations. New and Cheaper 
Edition. Extra Crown 8vo. 12s. 6d. 


BEAST and MAN in INDIA. A Popu- 
lar Sketch of Indian Animals in their Relations with the 
People. By JOHN LOCKWOOD KIPLING, C.LE. 
With Illustrations by the Author. Extra Crown 8vo. 
7s. 6d. 

WORKS BY A. R. WALLACE, F.R.S. 


The MALAY ARCHIPELAGO: The 


Land of the Orang Utan and the Bird of Paradise. A 
Narrative of Travel. With Studies of Man and Nature. 
With Maps and Illustrations. Fourth Edition. Extra 
Crown 8vo. 6s. 


ISLAND LIFE: or the Phenomena and 


Causes of Insular Faunas and Floras. Including a Revision 
and Attempted Solution of the Problem of Geological 
Climates. With Illustrations and Maps. Second Edition. 
Extra Crown 8vo. 6s. 


The GEOGRAPHICAL DISTRIBU- 
TION of ANIMALS; with a Study of the Relations of 
Living and Extinct Faunas as Elucidating the Past Changes 
of the Earth’s Surface. With Maps and Illustrations. In 
Two Vols. Medium 8vo. 42s. 


NATURAL HISTORY of AQUATIC 
INSECTS. By L. C. MIALL, F.R.S., Professor of 


Biology in the Yorkshire College, Leeds. _ Illustrated. 
Crown 8vo. 6s. 


F.L.S., Keeper of the Department of Botany, , 


A Morphological 


| WANDERINGS in SOUTH AME- 
RICA, the NORTH-EAST of the UNITED STATES, 
and the ANTILLES, in the YEARS 1812, 1816, 1820, 
and 1824. With Original Instructions for the perfect 
Preservation of Birds, &c., for Cabinets of Natural History. 
By CHARLES WATERTON, Esq. New Edition. 
Edited, with Biographical Introduction and Explanatory 
Index, by the Rev. J. G. Woop. With 1oo Illustrations. 
Crown 8vo. 6s. People’s Edition. Medium 4to. Sewed. 
éd. 


KEY toNORTH AMERICAN BIRDS. 


Containing a Concise Account of every Species of Living 
and Fossil Bird at present known from the Continent 
North of the Mexican and United States Boundary, in- 
clusive of Greenland. Second Edition, Revised to Date, 
and entirely Re-written; with which are Incorporated 
General Ornithology—an Outline of the Structure and 
Classification of Birds, and Field Ornithology—a Manual 
of Collecting, Preparing, and Preserving Birds. By 
ELLIOTT COUES, M.A., M.D., Ph.D., Member of 
the American National Academy of Sciences. Profusely 
Illustrated. Super Royal 8vo. 42s. 


HAND-BOOK of FIELD and GENE- 
RAL ORNITHOLOGY. A Manual of the Structure and 
Classification of Birds. With Instructions for Collecting 
and Preserving Specimens. By ELLIOTT COUES. 
Profusely Illustrated. S8vo. 10s. net. 

STRUCTURE AND LIFE of BIRDS. 

By F. W. HEADLEY, Assistant Master at Haileybury 

College. Illustrated. Crown 8vo. 7s. 6d. 


SUMMER STUDIES OF BIRDS 
AND BOOKS. By W. WARDE FOWLER, Author of 
** A Year with the Birds, &c.” Crown 8vo. 6s. 
TALES of the BIRDS. By W. WarDE 
FOWLER, M.A. With gery by Bryan Hook. 
Second Edition. Crown 8vo. 
By W. 


A YEAR with the BIRDS. 
With Illustrations by BRYAN 


WARDE FOWLER, M.A. 
Hook. Third Edition, enlarged. Crown 8vo. 35. 6d. 
ROMANCE of the INSECT WORLD. 
By L. N. BADENOCH. With Illustrations by aad 
GARE? J. D. BADENOCH and others. Crown 8vo. 
THE NATURAL HISTORY ‘OF 
ERISTALIS TENAX, OR THE DRONE FLY. With 
Illustration. By GEORGE BOWDLER BUCKTON, 
F.R.S. 8vo. 8s. net. 
MONOGRAPH of the BRITISH 
CICAD or TETTIGIIDE (Froghoppers and Grass- 
flies) By GEORGE BOWDLER BUCKTON, F.R.S., 
Illustrated by more than 400 Coloured Drawings. Two 
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Parts. 8s. each, net. 
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Extra Crown 8vo. 10s. 6d. net. 

By SIR JOHN LUBBOCK, F.R.S. 


FLOWERS, FRUITS, and LEAVES. 
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On BRITISH WILD FLOWERS, 


considered in Relation to Insects. Illustrated. 4s. 6d. 
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THE ORIGIN AND METAMOR- 
PHOSES of INSECTS. With Illustrations. 3°. 6d. 
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THE NEW LIGHT anp 
THE NEW PHOTOGRAPHY. 


CROOKES’ RADIANT MATTER TUBES, for Experiments, supplied at the shortest notice. Various. 
patterns and sizes kept in stock. Any design made to order. 


J.J. HMiIicHks, 
8,9, & 10 HATTON GARDEN, LONDON, E., 


Telegraphic Address—‘‘ LENTICULAR, LONDON.” 


“OPTIMUS” manuracturt PHOTOsraric LENSES, CAMERAS, 


N CATALOGUE, POST FREE. 


OPTIMUS” macazine TWIN-LENS CAMERA. 
. 24 Films on Celluloid. No Dark Slides. 
FULL-SIZED FAC SIMILE VIEW DURING EXPOSURE. 
Films changed by turning a button. 
Films do not require Notching or Cutting. 
Rack and pinion for exact adjustment of focus, so ensuring sharply-defined pictures. 
Price, with Pair of Rapid Kectilinear Lenses and Roller Blind Shutter - - - - £15 15 0 


PERKEN, SON | & RAYMENT, HATTON CARDER EC, 


; & 141 OXFORD ST., W. 
LIQUID AIR AND OXYGEN. 


Prof. DewAr’s Apparatus for the production of Liquid Air and Oxygen for Laboratory use and Lecture demonstration, as described 
in the Chemical Society’s Proceedings, January 19, 1896. 
REFRIGERATOR COMPLETE £35 
STAND, GAUGE, AND GAS CYLINDERS EXTRA. 
Working Directions with each Apparatus. 
uke. LENNOX, REYNOLDS, AND FYFE, Engineers, 
ROSEBANK WORKS, FULHAM, LONDON, S.W. 


SCIENTIFIC WORTHIES. 


The following is a list of the Steel Portraits that have appeared in the above Series :— 

MICHAEL FARADAY. J. LOUIS R. AGASSIZ. , 

THOMAS HENRY HUXLEY. JEAN BAPTISTE ANDRE DUMAS. 

CHARLES DARWIN. SIR RICHARD OWEN. 

JOHN TYNDALL. JAMES CLERK MAXWELL. 

SIR GEORGE GABRIEL STOKES. JAMES PRESCOTT JOULE. 

SIR CHARLES LYELL. WILLIAM SPOTTISWOODE. 

SIR CHARLES WHEATSTONE. ARTHUR CAYLEY. 

SIR WYVILLE THOMSON. | SIR C. W. SIEMENS. 

ROBERT WILHELM BUNSEN. JOHN COUCH ADAMS. 

LORD KELVIN. JAMES JOSEPH SYLVESTER. 

BARON ADOLF ERIK NORDENSKJOLD. DMITRI IVANOWITSH MENDELEEF. 

HERMANN L. F. HELMHOLTZ. LOUIS PASTEUR. 

SIR JOSEPH DALTON HOOKER. ae 

WILLIAM HARVEY. | 

SIR GEORGE B. AIRY. | SIR ARCHIBALD GEIKIE. 

N.B.—The Portrait of Sir A. Geikie is the first of a New Series, and is a Photo 

gravure. 


28 Portraits in a Handsome Portfolio for £7 5s., carriage paid. The Portfolio may be had separately, price 6s. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND, W.C. 


Printed by RicHarp CLay AND Sons, Limirep, at 7 and § Bread Street Hill, Queen Victoria Street, in the City of London, and publisbed by 
MAcMILLAN AND Co., LiiteD, at 29 Bedford Street, London, W.C., and 66 Fifth Avenue, New York.—THuURsDAY, February 20, 1896. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each; or the Set 0 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
“* To the solid ground 


Of Nature trusts the mind which 


builds ‘or aye.” —WoORDSWORTH. 


No. 1374, VOL. 53.] 


THURSDAY, FEBRUARY 27, 1896. 


[PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.] 


{All Rights are Reserved. 


X RAY “FOCUS” TUBES. 


A new method of making tubes for photographing with the 
X rays has been devised, by which these rays are apparently | 
brought to a focus, and the resulting image is consequently much 
sharper, while at the same time the length of exposure is greatly 
reduced. 

The definition is so much improved that many details in the 
bones themselves are brought out clearly. 

PRICE OF ‘* FOCUS” TUBES, 35s. EACH. 

Orders can now be booked, and will be executed as far as 
possible in rotation, the process of manufacture being necessarily 
slow. 

These Tubes can be used with an ordinary coil and do not 
require a Tesla. 

COMPLETE SETS OF APPARATUS, 
Comprising Battery, Coil, Tube, &c. ... ... ... £18 18 0 
Ditto, Larger 433 0 0 

Any customer whee s a set can see one at work (by appoint- 
ment), and take a photograph with it at 3 FLEET STREET. 


& CO. 
Scientific Instrument Makers to THE QuEEN and the Government. 
By Special Appointment 
Philosophical Sanmenions Makers to the Royal Institution. 


3 FLEET STREET, LONDON, E.C. 


No Scientific Man 
should 
be without a 


CAMERA. 


es (full particulars” 
on application. 


BROWNING’S PLATYSCOPIC LENS 


Engraved Real Size. 

A NEW ACHROMATIC COMBINATION, 
COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
PORTABILITY OF A POCKET LENS. 

“If you carry a small Platyscopic Pocket Lens (which every observer of 
Nature ought to do).’ ‘—GRANT ALLEN in Anowledge. 

The Platyscopic Lens is invaluable to botanists, mineralogists, or ento- 
mologists, as it focuses about three times as far from the object as the 
a Lenses. This allows opaque objects to be examined easily. 

he Platyscopic Lens is made of four degrees of power, magnifying 
oneal 10, 15, 20, and 30 diams. ; the lowest power, having the largest 
field, is the best adapted for general use. 

The Lenses are set in Ebonite Cells, and mounted in Tortoiseshell Frames. 

Price of the Platyscopic Lens, mounted in Tortotseshell, magni- 
fring either 10, 15, 20, or 30 diameters, 18s. 6d. each power. 

Illustrated description sent free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 


NEGRETTI AND ZAMBRA’S 
BAROGRAPHS 


The Barograph is fitted in a Mahogany Case with Glass Front, as shown 
above. The Thermograph is mounted in a japanned Metal Case with Glass 
Front, for either indoor or outdoor use. The above give continuous records 
on Charts, which only require changing once a week, and are invaluable to 
invalids and others who are unable to take daily readings of the ordinary 
instruments. Price of each, with supply of Charts for one year, £6 10s. 


NEGRETTI & ZAMBRA, 


ScIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 
38 HOLBORN VIADUCT, E.C. 
Branches—45 CORNHILL, and 122 REGENT STREET. 


RA. 
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| Ltd, i 
Md, BECK, Ltd., 68 Cornhill, London, E.C. 
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BRITISH MUSEUM. 


The Reading Rooms will be closed from Monday, March 2, to Thursday, 


March 5, inclusive. 

E. MAUNDE THOMPSON, 
Principal Librarian and Secretary. 
British Museum, February 25, 1895. 


UNIVERSITY OF LONDON. 


The Office of ASSISTANT REGISTRAR in this University will shortly 
become Vacant. 

The Salary of the Office commences at £500 per annum, and rises by five 
annual increments to £600. 

The Assistant Registrar will be required to enter on his duties on May 1; 
and he must be prepared to devote his whole time to the business of the 
University. 

Candidates for the Appointment must send in their names to the under- 
signed, together with a statement of their age (which must not be less than 
25, nor more than 40, years), their previous career, and their qualifications, 
supported by such aaa als as they may think desirable, not later than 
Wednesday, March 25. 

It is partic ularly requested by the Senate that no application be made to 
its Members individually. 

Further information may be obtained on application to 

ARTHUR MILMAN, M.A., LL.D., Registrar. 
University of London, Burlington Gardens, W. 

February 22, 1896. 


MERCHANT VENTURERS’ 
TECHNICAL COLLEGE, BRISTOL. 
The PROFESSORSHIP OF ELECTRIC ENGINEERING AND 
\PPLIED PHYSICS will shortly become vacant owing to the appointment 
of Prof. W. Witson, M.A., to the post of Principal of the Salford Municipal 
Technical School. Salary, £250 a year, which may increase, on certain 
sonditions, to £300 a year. 

Candidates must send in their applications not later than Tuesday, 
rith March, and must state that they have read the particulars as to the 
Post, which can be obtained from the Registrar on application. — 


GUY’S HOSPITAL. 
PRELIMINARY SCIENTIFIC (M.B. LOND.). 


Classes are held throughout the year. Special instruction is given for the 
July Examination. Fee 16 guineas. 


GUY'S HOSPITAL. 


ENTRANCE SCHOLARSHIPS IN SEPTEMBER 1896. 

Five Open Scholarships, two (£150 and £60) in Science, and three (£100 
£50, and £30) in Arts. 

Particulars and Copies of Examination Papers on application to the DEAN, 
4juy's Hospital, London Bridge, S.E. 


VICTORIA INSTITUTE.—Meeting, 


Monday, March 2, at half-past Four oclock. ‘‘ Plants and Plant 


Names of the ——— by Dr. H. B. Guppy. 
House of the Institute, 8 Adelphi Terrace, Strand, W.C. 
F. STRIE, Hon. Sec. 


For particulars apply to the Hon. Secretary at the Institute. 


FOR SALE.—The valuable Instruments 
belonging to the late GeorGE Know es, Esq., comprising ASTRO- 
NOMICAL TELESCOPE, -in. Objective, Equatorially 
with Micrometer Driving Clock, &c., by Cooke & Sons; Larg 
MICROSCOPE, by late ANDREw Ross ; Student's SPECTROSCOPE 
by Browninec, and STANDARD BAROMETER by CasELLA.— 
Address, J. McL., 5 Lindum Terrace, Manningham, Bradford. 


FOR SALE.—Small Collectioa of Lepidop- 


tera. about 800 Species, with Duplicates of Rare and Local Tinez, &c., 
in 16 Small Drawers, Diary with Maps of Localities and general 
information gained during 50 years’ experience in Collecting, Price 
£6.—Gares, 143 Goldhawk Road, W. 


A Gentleman visiting the Amazons and 
Northern Brazil for Natural History purposes, will be glad to meet a 
Companion who will share expenses.—Apply by letter to ‘‘ H. R.,” at 
the Offices of this Paper. 


Advertiser, B.Sc. London, 
years’ experience in teaching Chemistry, desires an Appointment as 
Lecturer, Demonstrator, or Visiting Master in this subject.—"* 
1 Cranbourne Street, Leicester Square, London. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, Goniometers, Cathetometers, Optical 
Benches, &c., &c. Instruments for special purposes constructed to Clients’ 
own designs. Price List on application. 


with several 


” 


W. WILSON (formerly Foreman at Messrs. ELLIOTT Bros.), 
56 Crogsland Road, Chalk Farm, London, N.W. 


Wy, 


MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 
cary Hatton Garden, London. 
Catalogues Free. 


QUARTZ FIBRES. 


Supplied in any Length up to 6 feet, 
Small Frame, enngeanted 12 Lengths 7 le 
/ 


of 5inches ... 
Small Frame, euiineiahies 12 Lengths 12 | 
of 15 inches ... sak 6 


Post Free in Great Britain. 


For other Sizes, apply to— 


ELLIOTT BROTHERS, 
{01 ST. MARTIN'S LANE, LONDON, 


The MINERAL and BOOK —aae of 
DR. A. E. FOOTE 


Will be carried on as heretofore, ater | the management of Warrex 


"AUGUSTA M. FOOTE, 
WARREN M. FOOTE. 
(Executors for A. E. Foore, deceased.) 
1226 North Forty. -first Street, 
Philadelphia, Pa., 
October 22, 1895. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
Illustrate the leading Text-books, in Boxes, with Trays. 


50 Specimens, 10s. 6d.; 100 do., 2ls.; 200 do., 42s, 
New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils, Post Free. 
ROCK SECTIONS for the MICROSCOPE, from rs. 6¢. each, Post Fiee. 
CATALOGUES GRATIS. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c., 


78 NEWGATE STREET, LONDON, E.C. 


F. H. BUTLER, M.A. Gnen., Assoc. R. 8. Mines 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON 


Dealer in Rocks, Minerals, Fossils, and other Object 
of Scientific Interest. 

The following can now be furnished :—Alveolina and Miliolina Limestone 
Selsey ; Chalk-Rock, Bucks ; Triassic Conglomerate, S. Devon; Tourma 
line-Granite and Elvan, near Ivy Bridge ; Troctolite, Hornblende-Schist 
Gabbro, Mica-Diorite, Serpentine with unaltered Olivine and with Bastite, 
Coverack and the Lizard district ; and Kaolin Rock with Fluor, Epidiorite, 
Spotted Schist, coarse Biotite-Granite, and massive Biotite, E. Cornwali.— 
Micro. sections of many of the above ready or in preparation. Students 
rock-sections, a series at ts. each. Zinc, Gold, Tin, and Iron Ores for assay 
ing. Cabinets, Specimen Trays and Boxes, and Micro-Glass of any 
description supplied. 


PHYSIOGRAPHY AND GEOLOGY. 
COLLECTIONS AND MICROSCOPIC SLIDES 


To illustrate above, as advised by Science and Art Directory, 
ARRANGED BY 


JAMES R. GREGORY & C0. 


MINERALOGISTS, &c. 
To Science and Art Department, > sh, Indian, and Colonial Museums, 
STORES AND OFFICES: 


1 KELSO PLACE, KENSINGTON, W: 


New Catalagiagn and Lists Free. 


ALBERT EDWARD JAM MRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


U.S.A. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery. 


Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 
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‘PHENIX FIRE OFFICE, PORTRAIT AND TWO ILLUSTRATIONS. 
{9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. THE LIFE AND LETTERS : OF 


EsTABLISHED 1782. 
MODERATE RATES. ABSOLUTE SECURITY. GEORGE JOHN ROMANES, 
ELECTRIC LIGHTING RULES SUPPLIED. | M.A., LL.D., F.R.S. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS | by his WIFE 
C. MACDONALD and F.B. MACDONALD, | LONGMANS, GREEN, & CO. 
LOSSES PAID OVER £20 :000,000. 


ust Published. 
—— | SCIENTIFIC TRANSACTIONS OF THE ROYAL DUBLIN SOCIETY. 
‘LIVI NG SPECI M EN S FOR A MONOGRAPH OF THE MARINE AND FRESH- 


THE MICROSCOPE. | NORTH ATLANTIC AND 


Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinosphzrium, | Myodocopa, Cladocopa, and Platycopa. By GE ORGE STEWARD- 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many | SON BRADY, M. ‘a - L. a; F.R.S., and the Rev. Canon ALF 7? 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix MERLE NORMA DCI » F.R.S., F.L.S. (Plates L. 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. LVIII.) Price Bight Shug. 

VI. (Sevies II.), Part I. 
BOLTON, au PITHECANTHROPUS ERECTUS: A TRAN- 
25 . SITIONAL FORM BETWEEN MAN AND THE APES. By 


MARINE BIOLOGICAL ASSOCIATION Dr. EUGENE DUBOIS. Price One Shilling. 
OF THE UNITED KINGDOM. 14 W.C. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 


Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, GRATEFUL—COMFORTING. 


Aphrodite, Arenicola, Lanice, Terebella ; Lepas, Balanus, Gammarus, | 
Ligia, Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 

Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, Salpa | 
(preserved), Scyllium, Raia, &c., &c. | 


For prices and more detailed lists apply to 
_ Biological Laboratory, Plymouth. THE DIRECTOR. BO! LI NC G WwW A La € R OR M 1 LK. 


LIQUID AIR AND 


Prof. DEwAR’s Apparatus for the production of Liquid Air and Oxygen for Laboratory use and Lecture demonstration, as described 
in the Chemical Society’s Proceedings, January 19, 1896. 
REFRIGERATOR COMPLETE _.... =a 2a 


STAND, GAUGE, AND GAS ‘CYLINDERS EXTRA. 
Working Directions with each A [Pparatus. 


UHNNOX, REYNOLDS, AND FYFE, 
ROSEBANK WORKS, FULHAM, LONDON, S.W. _ 


THE NEW PHOTOGRAPHY. 


Rag del ng & PEAK’S INDUCTION COILS of highest quality, from 2 in. to 
20 in. Sparks. 

HARVEY & PEAK’S SPECIAL VACUUM TUBE for Réntcen Rays, 
15s. 6d. each. Large size Photographs of Hanp anv Foor. 

TESLA’S APPARATUS. BATTERIES. 

PATENT PUMP for rapidly producing a Crookes’ Vacuum. 

Illustrated Catalogue, Parts 1 and 2, Sixpence each. 
HARVEY 
(BY APPOINTMENT TO THE ROYAL INSTITUTION OF GREAT BRITAIN), 
_56 CHARING CROSS ROAD, LONDON, W.C. 


“OPTIMUS manuracturE PHOTOsrarnic LENSES, GAMERAS, 
P CATALOGUE, POST FREE. 

OPTIMUS” macazinE TWIN-LENS CAMERA. 

24 Films on Celluloid. No Dark Slides. 
FULL-SIZED FAC SIMILE VIEW DURING EXPOSURE. 
Films changed by turning a button, 
Films do not require Notching or Cutting. 
Rack and pinion for exact adjustment of focus, so ensuring sharply-defined pictures. 

Price, with Pair of Rapid Rectilinear Lenses and Roller Blind Shutter - - - - £15 15 O 


PERKEN, SON & RAYMENT, LONDON. 
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NEW WORKS ON PHYSIOLOGICAL PSYCHOLOCY. 

OUTLINES OF PSYCHOLOGY, based 
upon the Results of Experimental Examination, By Prof. O. 
KULPE. Edited by Prof. E. B. TircHeNner. os. 6d. “One of 
the most important of recent additions to psychological literature, and 
it is very fortunate that the task of translation should have fallen into 
ont ablehands. ... The book is likely to be largely used as a text-book.” 
—NATURE. 

HUMAN AND ANIMAL PSYCHOLOGY, 
LECTURES ON. By Prof.W.WUNDT. Edited by Profs. J. E. 
Creicuton and E. B. TircHener. Cuts. ros. 6d. “One of the 
best existing expositions of experimental psychology.” —NATURE. 
“ The translationhas been done excellently. It reads like English, 

- and for the most part like elegant English, one of the most successful 
of recent translations.” —JOURNAL OF EDUCATION. 


INTRODUCTION TO PHYSIOLOGICAL 
PSYCHOLOGY. By Prof. TH. ZIEHEN. Edited by Dr. C. C. 
Van Liew and Dr. O. W. Beyer. 21 Illns. Second Edn., Holarged, 6s. 
“ Exceedingly well adapted to give the student a clear idea of the 
scope and methods of the new science.’"—Nature. ‘Clear, well 


arranged, and always interesting: the work of aman who has thought | 
| 


out the whole subject for himself. —NATURAL SCIENCE. 


SWAN SONNENSCHEIN & CO., LTD., LONDON. 


NEW BOOKS IN SCIENCE. 
1. A Manual of Physiology. 


By Prof. G. NEIL STEWART, M.A., M.D., D.Sc. (University Series 


Manuals). 300 Engravings and 5 Coloured Plates. Price 15s. 


2. A Manual of Physics. 


Second Edition, Re-written for Elementary and Advanced Students. | 
By WM. PEDDIE, D.Sc., F.R.S.E., Assist. Prof. of Physics, | 


University of Edinburgh (University Series) Price 7s. 6d. 


3. Text-book of Veterinary Physiology. 


; Veterinary-Capt. F. SMITH, F.R.C.V.S., F.1.C., Examiner in 


B 
Physiology R.C.V.S. Second Edition, Illustrated. Price 15s. 
4. The Analysis of Food and Drugs. 
For Practical Laboratory Work. By T. H. PEARMAIN and C.G. 


Price 3s. 
London: BAILLIERE, TINDALL, & COX, King William Street, 


Strand. 

“Now Ready, 2s. 6d. net. 

WEATHER AND DISEASE: 

A CURVE HISTORY OF THEIR VARIATIONS IN RECENT YEARS. 
By ALEX. B. MACDOWALL, M.A., F.R.Met.S. 


** Extremely suggestive and original.”"—Pudlic Health. 
** Well worth careful study.” —A merican Meteorological Journad. 
THE GRAPHOTONE CO., 1 McLean's Buildings, London, E.C. 
~~ Just Published, 1s., per post 1s. 44d. 
THE 


MOOR, M.A, F.C.S. The only moderately-priced work extant. | 


VICTORIA UNIVERSITY CALENDAR. 


FOR THE YEAR 1806. 


96 | 
London: MACMILLAN & CO., Ltd. Manchester: J. E. CORNISH. | 


THE GEOLOGICAL TIME PAPERS. 
No. 1. The R. Geological Time Scale. Price 1d. 


© DRISCOLL, LENNOX, & CO., 10 and 12 Elephant Road, Elephant 
and Castle, S.E. 


E. LEYBOLO’S NACHFOLCER, 


COLOGNE, GERMANY, 
SCIENTIFIC INSTRUMENT 
_ MAKERS. 
Apparatus for Experiments 
with Acetylene. 


CROOKES’ TUBES AND INDUCTION COILS 
FOR THE NEW PHOTOGRAPHY. 


ENGLISH PRICE LIST ON APPLICATION. 
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J. & A. CHURCHILL 
PUBLISHERS. 
THE QUARTERLY JOURNAL oF 
MICROSCOPICAL SCIENCE. 


Edited by E. RAY LANKESTER, M.A., LL.D., FRS 
with the co-operation of ADAM SEDGWICK, MA" 
F.R.S., and W. F. R. WELDON, M.A, F.RS. 


Contents of No. 152 (February), with Nine Plates, Price io; 
The Early Development of Amia. By BAsHForD Dean, Ph.D. 
Columbia College. 
On Xynotus cingulatus, a New Species of Earthworm from 
Imerina in Madagascar. By W. BLAXLAND BENHAM 
D.Sc.Lond., Hon. M.A.Oxon., Aldrichian Demonstrato, 
in Comparative Anatomy in the University of Oxford, 
Notes on the Ciliation of the Ectoderm of the Amphibian 
Embryo. By RICHARD ASSHETON, M.A. 
Ontogenetic Differentiations of the Ectoderm in Necturus, 
| Study II.—On the Development of the Peripheral Nervous 
System. By Jutta B. Part. 
| *,* Subscription to the Volume of Four Numbers, 40s., paid in advance. 


'CARPENTBR ON THE MICROSCOPE, 
Edited by the Rev. W. H. DALLINGER, LL.D., F.RS, 
Seventh Edition, in which the first Seven Chapters have 
been entirely Rewritten, and the Text throughout Re. 
constructed, Enlarged, and Revised, with 1000 IIlustrations, 
1100 pages, 8vo, Cloth, 26s. ; Half-calf, 30s. 


CHEMICAL TECHNOLOGY ; or, Chem. 
istry in its Applications to Arts and Manufactures. Edited 
by Cuas. E. Groves, F.R.S., and Wm. Tuorp, B.Sc. 

Vol. IL—FUEL. By E. J. MIL.s, D.Sc., F.R.S., and F, J. 
Rowan, C.E. With 600 Illustrations, Royal 8vo, 30s. 

| Vol. Il.—LIGHTING. Royal 8vo, with 358 Illustrations, 20s. 

| FATS AND OILS. By W. Y. Denr. 

| STEARINE INDUSTRY. By J. McArruur. 

| CANDLES. By L. and F. A. 

PETROLEUM and LAMPS. By Boverton REDwoop. 

| MINERS’ LAMPS. By B. Repwoop and D. A. Louts. 

Vol. III.—GAS AND ELECTRICITY. the press.) 


AN INTRODUCTION TO PHYSICAL 
MEASUREMENTS. WITH APPENDICES ON AB- 
SOLUTE ELECTRICAL MEASUREMENT, &c. By 
Dr. F. KOHLRAUSCH, Professor at the University of Stras- 
burg. Translated from the Seventh German Edition by 
T. H. WALLER, B.A., B.Sc., and H. R. Procter, F.LC., 
F.C.S. Third English Edition, with 91 Engravings, 8vo, 
| 6d. 
MANUAL OF CHEMICAL 
TECHNOLOGY. Translated and Edited by WILLIAM 
| CROoKEs, F.R.S. From the Thirteenth German Edition 
as Re-modelled by Dr. FERDINAND FISCHER. Second 
English Edition, with 596 Illustrations, Royal 8vo, 32s. 


A MANUAL OF DENTAL ANATOMY, 
HUMAN and COMPARATIVE. By CuHartes S. Tomes, 
M.A., F.R.S. Fourth Edition, much Enlarged, with 235 
Illustrations. Crown 8vo, 12s. 


COOLEY’S CYCLOPAEDIA OF PRAC- 
TICAL RECEIPTS and Collateral Information in the 
Arts, Manufactures, Professions, and Trades, including 
Medicine, Pharmacy, Hygiene, and Domestic Economy ; 
designed as a Comprehensive Supplement to the Pharma- 
copeeia and General Book of Reference for the Manufacturer, 
Tradesman, Amateur, and Heads of Families. Edited by 
W. Norru, M.A.Camb., F.C.S., assisted by Mr. CHAS. 
WHITEHEAD, F.Z.S., Mr. A. W. GERRARD, Dr. G. 
McGowan, Messrs. W. K. Tompkins, B.Sc., E. P: 
PERMAN, B.Sc., C. F. BAKER, B.Sc., Mr. J. T. NORMAN, 
and other Scientific Contributors. Seventh Edition, Revised 
and greatly Enlarged, Two Vols., Royal 8vo, with 37! 
Illustrations, 1800 Pages, 42s. 


London: J. & A. CHURCHILL, 7 Great MARLBOROUGH ST. 
(Removed from 11 New Burlington Street. 
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WHITTAKER’S BOOKS. 


BOYD’S COALPITS AND PITMEN. Second Edition. Revised and Enlarged. 7s. 6d. 
FLETCHER’'S THE STEAM JACKET. Second Edition. Revised and Enlarged. 7s. 6d. 
BODMER’S HYDRAULIC MOTORS. Second Edition. 14s. 

SUTCLIFFE’S STEAM POWER AND MILL WORK. ats. 

ANDERSON’S CONVERSION OF HEAT INTO WORK. 6s. 

ALEXANDER’S MODEL ENGINE CONSTRUCTION. tos. 6d. 

FINDLAY’S WORKING OF AN ENGLISH RAILWAY. Fifth Edition. Revised. 7s. 6d. 
COOKE’S BRITISH LOCOMOTIVES. Second Edition. 7s. 6d. 

MAGINNIS’S THE ATLANTIC FERRY. 7s. 6d. 

CROSBY AND BELL’S ELECTRIC RAILWAY. tos. 6d. 

PRINCIPLES OF PATTERN MAKING. By a Foreman Pattern-Maker. 35. 6d. 
PRINCIPLES OF FITTING. By the same Author. 5s. 

PRACTICAL IRON-FOUNDING. Second Edition. By the same Author. 4s. 
HELICAL GEARS. By the same Author. 7s. 6d. 

MFTAL TURNING. By the same Author. 4s. 

MIDDLETON’S SURVEYING AND SURVEYING INSTRUMENTS, 43s. 6d. 
TAYLOR’S RESISTANCE OF SHIPS. 15s. 


New Lllustrated List, Post-free, on Application. 
LONDON: WHITTAKER & CO., PATERNOSTER SQUARE. 


CAMBRIDGE SOTENTIFIC InstRUMEN? company, WM. & Geo. LAW. 
vague CARLYLE ROAD, CAMBRIDGE. COFFEE—SUGAR—TEA. 


Manufacturers ofa newand , 
improved form of Rocking | 
Microtome for Cutting Flat | 
104 NEW OXFORD STREET, W.C. 
will besent oo application.» THE TOTAL ECLIPSE OF THE SUN, 
Physical and Physiclogical | AUGUST 9, 1896. 


Apparatus of every descrip- | The ORIENT STEAM NAVIGATION COMPANY, Ltd., propose to 
—, ste of Colieadan® send one of their Steamships of about 4000 tons gross register and 3000 H.P. 
Griffith zo S ay nak | to Vadsé in the Varanger Fiord, Lapland (about 30° E. Long.), to enable 
Me meee roe jor the | observation to be made of the above Eclipse. 

TT —pre Itinerary :—Leave London July 24, visit Bergen, Gudvangen (for Romsdal 
mw h a Bek | Valley), Naes, Beian; arrive Vadsé August 3; leave Vads6 roth ; call at 
T arth | Trondhjem, and arrive London August 18. 

| Passage money, 35 Guineas. 

Illustrated Catalo, of | Preliminary Deposit on Booking, £5. Early application is desirable. 
Apparatus sent Post Free on F. GREEN & CO. Head Offices, 
receipt of 1s. 6d. | Managers, » Fenchurch Avenue, 
Address all communications: \ANDERSON, ANDERSON, & CO.) London. 


“ : a | For further Particulars apply to the latter Firm, 5 Fenchurch Avenue, 
Instrument Company, Ltd., Cambridge. | E.C., or to the West-End Branch Office, 16 Cockspur Street, S.W. 


TOTAL ECLIPSE OF THE SUN.. 


AUGUST oth, 1896. 
VISIBLE IN LAPLAND. ( 


In order to view the EcLipsE to the greatest advantage, or to spend some time at VARD6 or Vaps6, Messrs. THOS. COOK 
AND SON issue Tickets to BERGEN or TRONDHJEM and BACK by any Route or Line of Steamers, and thence by Mail Steamers 
to Boné or VaRD6, or any other pomt. 

SPECIAL ECLIPSE CRUISES BY STEAMERS GARONNE AND LUSITANIA, 
WITH SHORE EXCURSIONS 
TO VADSO AND THE FJORDS. 
LEAVING LONDON FRIDAYS, JULY 24TH AND 31ST. 
Programmes Free. 
THOS. COOK AND SON, LUDGATE CIRCUS, LONDON, AND BRANCHES. 
Cuier OFFICE 1x Norway: TORVET, BERGEN. 
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SINGLE COPIES, 


ENGLISH AND CONTINENTAL SUBSCRIPTIONS, 


THE AMERICAN SCIENTIFIC JOURNAL, 


SCIENCE. 


A WEEKLY JOURNAL DEVOTED TO THE ADVANCEMENT OF SCIENCE. 
EDITORIAL CoMMITTEE : S. NEwcoms, Mathematics; R. S. WoopwarpbD, Mechanics; E. C. PICKERING, Astronomy ; T. C 
MENDENHALL, Physics ; R. H. THurston, Engineering ; IRA REMsEN, Chemistry; J. LE Conte, Geology; W. M. Davis. 
Physiography ; O. C. Mars, Paleontology ; W. K. Brooks, Invertebrate Zoology ; C. HART MERRIAM, Vertebrate Zoology ; 
S. H. Scupper, Entomology; N. L. Brirton, Botany ; HENRY F. Osporn, General Biology; H. P. Bowpitrcu, Physiology ; 
J. S. BiLtincGs, Hygiene; J. MCKEEN CaATTELL, Psychology; DANIEL G. BRINTON, J. W. PowEL1, Anthropology. ‘ 
15 CENTS. ANNUAL SUBSCRIPTION, FIVE DOLLARS. 
TWENTY-ONE SHILLINGS, May BE SENT TO 

MACMILLAN & CO., LIMITED, 29 AND 30 BEDFORD STREET, COVENT GARDEN, LONDON. 


STANLEY 


LO LOL 
Mathematical Instrument Manufacturer to H. M. Government, Counc 
of India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every description 

Of the Highest Quality and Finish, at most Moderate Prices. 
Illustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only GoLp 
MEDAL in the International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition. 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


MICROSCOPES. 


FOR SALE—A BARGAIN. 
SPLENDID BINOCULAR, by Ross, No. 1, largest size, with highest 


class objectives and accessories, cost £150}; price £68 10s. 

A ditto, largest size, No. 1, cost £120 ; price £60. 

a FIRST-CLASS BINOCULAR, by R. and J. Beck, cost £120 ; price 
55 10s. 

Largest Size MONOCULAR, with Objectives, &c., Millikinand Lawley, 

a MAGNIFICENT MICROSCOPE, quite new ; SWIFT’S PORTABLE 

BINOCULAR, cost £30; Smith and Beck’s MONOCULAR MICRO- 

SCOPE, cost £60 ; price £25. 

Some fine OBJECTIVES by Ross, Powell and Lealand, Beck, &c. 

Bargains. 

These Bargains can be had on the Hire-Purchase System. 

Apply W. C. HUGHES, BREWSTER HOUSE, 82 MORTIMER 

ROAD, KINGSLAND, N. LONDON. 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF GENERAL ENTOMOLOGY. 
Edited by Ricuarp Soutn, F.E.S., 

With the Assistance of 
Martin Jacosy, F.E.S. 


. H. Leecn, B.A., F.L.S., F. 
r. D. SHarp, F.R.S., F.E.S. &c. 


Ropert Apk1n, F.E.S. 

T R. Bitvups, F.E.S. 

W. Lucas Distant, F.E.S., &c. 

Epwakrp A. Fircu, F.L.S., F.E.S. | G. H. Verraxt, F.E.S. 

F. W. Frouawk, F.E.S. W. Warren, M.A., F.E.S. 


Founded by the late Edward Newman in 1840, this Journal has been 
the popular organ of British Entomologists since 1864. Its contents deal 
chiefly with the home fauna, but there are frequent articles and notes on 
matters of interest pertaining to the Entomology of various parts of the world. 
Published on the first of each month. Price 6d. Subscription, 6s. per 
annum post free to any country. 


London : WEST, NEW & CO., 54 Hatton Garden, E.C. 


communications to the Editor. 


SUBSCRIPTIONS TO “NATURE.” 


To ALL PLACES ABROAD :— 


Money Orders 


To SCIENTISTS and LANTERNISTS, &c. 


THE ART OF PROJECTION, AND COMPLETE 
MAGIC LANTERN MANUAL, by an Expert. Over 100 fine Ilus- 
trations, with Priceless wrinkles in all Branches of Optical Projection. 
Never before Published. How to choose, what to avoid, and how to 
use Oil, Limelight, Dissolving, Electric, Opaque, Microscopic, and 
Polarising Lanterns, Slide Making and Painting, Enlarging, Register- 
ing, &c., &c. Prof. MatpEN says :—‘‘A thoroughly practical work, 
and should be studied by the experienced operator and amateur alike.” 
A complete vade mecum of Optical Lantern Manipulations Price, 
bound in Cloth, 3s. 6d.; Postage, 5¢. Worth its weight in gold. Send 
for Opinions of the Scientific Press to Mr. HUGHES, Brewster House, 
Mortimer Road Kingsland, North London. 


TO SCIENCE ECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL 
LANTERN, used by late W. Lant Carpenter, Esq., Prof. Forsgs, & 
Miniature Triple Lantern constructed for B. J. Matpen, Esq. ; 
success, New Oxyhydrogen Microscope. Science Lanterns "he Class 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr. H. 
Grattan Guinness, Madame Patti, &c. Patent Pamphengos 
Science Lanterns. The Universa! Lantern 4-inch Condensors, 4-wick Lamp, 
Portrait Combination front Lenses, £1 5s. 6d., marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
gravings, 6d.; Postage, 3d. List of 300 Lecture Sets, Science Subjects, 
Views, &e., 6d.; Postage, 2d. Pamphlets. Free.—W. C. HUGHES, 
SPECIALIST, Brewster House. 82 Mortimer Road, Kingsland, N. 


HOLLOWAY’S OINTMENT 
CURES 


Gout, Rheumatism, Lumbago, Sciatica, 
Cuts, Bruises, Sprains, &c. 


INVALUABLE FOR ALL SKIN DISEASES. 


Holloway’s Ointment and Pills may be obtained of 
all Medicine Vendors. 


On the rst of every Month. 


THE JOURNAL OF BOTANY. 


BRITISH AND FOREIGN. 
Edited by James BritTen, F.L.S., British Museum. 


ConTENTs :—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 
Proceedings of Societies. 

Price 1s. 34. Subscription for One Year, payable in advance, 12s. 


London: WEST, NEWMAN, & CO.. 54 Hatton Garden, E.C. 


NOTICE.—Advertisements and business letters for NATURE should be addressed | to the . Publishers ; ‘Editorial 
The telegraphic address of NATURE is “PHUSIS, LONDON. 


CHARGES FOR ADVERTISEMENTS. 
Three Linesin Column ....... 0 2 6 
One Eighth Page, or Quarter Column . 0 18 
Quarter Page, or Half a Column ... I 15 
Half a Page, ora Column ...... 3 5 


ooo nwo 


payable to MACMILLAN & CO., Limited. 
OFFICE : 29 BEDFORD STREET, STRAND, W.C. 
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Second Edition. 8vo. 3os. net. 
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THE LIFE OF CARDINAL MANNING, 


ARCHBISHOP OF WESTMINSTER. 
By EDMUND SHERIDAN PURCELL. 


IN TWO VOLUMES. WITH PORTRAITS. 


** This edition contains the letters addressed to Mr. Purcell by Cardinal Manning’s Executors, acknowledging his position 


as Biographer designated by the Cardinal himself, and giving him, as of right, full liberty to use all such letters and papers as he 


might require for purposes of the book. 


biography I ever read, and have executed a work (I think) of unparalleled difficulty with singular success. 


A letter from Mr. W. E. Gladstone to Mr. Purcell says :—‘‘ You have produced, I think, by far the most extraordinary 


interested in it, I have been fascinated and entranced.” 


I have not been 


MACMILLAN AND COS MAGAZINES. 


MACMILLANS MAGAZINE. 


I. 
2 

3: 
4. 


5. 


No. 437. MARCH. Price ONE SHILLING. 
CONTENTS :— 


—THOMAS CATHRO’S CLOCK. 


OREST. 
—THE STAR OF THE SEA. FOREST. 


7-—A DOMESTIC DRAMA. 


6.—RAMBLES OF A NATURALIST IN WOOLMER 


-THE REMARKABLES OF CAPTAIN HIND. 8.—THE SCOTTISH GUARD OF FRANCE. 


-A SUBTERRANEAN ADVENTURE. OF 


10.—ALEXANDER MACMILLAN: A PeErRsonAL ReE- 


THE SONGS OF PIEDIGROTTA. 


THE CENTURY MAGAZINE. 


Illustrated. MARCH. Price ts. 4d. 


CONTENTS :—Sir George Tressady. By Mrs. Humphry Ward.—Continuation of William M. Sloane’s Life 


Bonaparte.—Stamping out the London Slums. By Edward Marshall.—The Elder Dumas. By Emily Crawford. 


(conclusion), &c. 


ST. NICHOLAS MAGAZINE. 


Illustrated. MARCH. Price ts. 


of Napoleon 


Tom Grogan 


CONTENTS :—Continuations of the serial stories, The Prize Cup, Teddy and Carrots, The Swordsman’s Son, Sindbad 


Smith, &e., &c. 


MACMILLAN AND CO,., LIMITED, LONDON. 
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£3. 

Gad Fly, Tabanus bovinus & 20 Transverse Section Pacinian Body in Human seenmnenes Thom, 
Fleas of Sparrow, Male and Female on one Slide o 20 very fine .. ee Es ©3060 
Whole Water Spider, Argyroneta aquatica os 2 O | of CE: sophagus and Stomach, Human © 19 
Alimentary Canal of Blow Fly, Male or Female © ... - eh o 3 6 uman Internal Ear, Section, showing Cochlea 019 
New Polycistina from Cluff's Estate, Barbados, Transparent o 1 6 Bacillus of Diphtheria in Section of False Membrane on © 30 

Chimbvorazo ee ot 6 New Chemical Crystals for use with the Micro- Polariscope— 

Shell of Orbitolite, opaque o 1 6 Thionuric Acid, ‘Thionurate of Calcium, Meconic Acid, 
Type Slide of 50 British Foraminifera, each Specie with i its name Antipyrin ove each o 1 ° 
photographed beneath - a 1 1 © | Set of 12 Slides illustrating Phy siography, in ‘Case ose “ O14 6 
Group of about 30 Insects’ Eggs” 6 Set of 12 Sections of Typical Rocks, in ase ... — Pes - O18 © 


5 
et of 12 Slides, illustrating the Anatomy of a : Drone Fly, i in Case o ie 6 ! 
oa of the above Objects forwarded by return on receipt of yy for price. poaenerae List, »epresenting a Stock of 40,000 First-class Objects, 
t Post free on applic 
MICROSCOPES AND APPARATUS. 

WATSON & SONS’ “GRAND MODEL” VAN HEURCK MICROSCOPE. Has completely rotating stage : the mechanical movements of stage are 
controlled A — milled heads working on one centre; when set horizontally, the height to the centre of the eyepiece is 10 inches, the normal Teading 
distance. tripod foot, which is very massive, has a spread of 10 inches in each direction. Full — forwarded on application. 

WATSON & sons: NEW CENTREING UNDERFITT NG can be applied to almost any make of Student’s Microscope. It enables the Sub-stage 
Condenser to be centred precisely with the Objective. Particulars on pay or 

Full Illustrated odo Q eS and Apparatus sent Post free on application to 
- WATS so S$, Opticians to H.M. GovernMENT. 


Sole London Address: 313 HIGH HOLBORN, LONDON, W.C., and 78 Swanston Street, Melbourne, Australia. 


CROSSLEY’S OIL ENGINES. 


PORTABLE OIL ENGINES. Suitable for all classes 
ECONOMICAL, of Agricultural 
POWERFUL, Work. 
EFFICIENT. 


REFERENCES, dc., ON 
APPLICATION. 


Cost of Working: 
HALF-PENNY per Horse 
Power per Hour. 


CROSSLEY BROS. LTD. | “OPENSHAW, MANCHESTER, 


THE NEW LIGHT anpb 
THE NEW PHOTOGRAPHY. 


CROOKES’ RADIANT MATTER TUBES, for Experiments, supplied at the shortest notice. Various 
patterns and sizes kept in stock. Any design made to order. 


HICKS, 


8,9, & 10 HATTON GARDEN, LONDON, E.C, 


Telegraphic Address—** LENTICULAR, LONDON.” 


KING MENDHAM & CO. 


MANUFACTURERS OF 


WIMSHURST MAGHINES. 


No. 502, with 12 in. Plates, £2 15 | No. 504, with 17 in. Plates, a 10 
593, 15 in. 31 15 505, 20 in. 10 


ELECTRICAL A PPARATUS 


For Lecture, Experimental, and other Purposes. 


Write for Large New Catalogue (1st Section, ‘‘EXPERIMENTAL”’), 
Sixth Edition, 100 pp., 620 Illustrations, Post Free, 8d. 


WESTERN ELECTRICAL WORKS, BRISTOL. 


ESTABLISHED 1876. 


~~ Printed by Ricwarp p> Chay | AND Sons, Limirep, at 7 and 8 Bread Street Hill, Queen “Victoria Street, i in n the che City sity of Lo London, ndon, and ind published by 
MACMILLAN AnD Co., Limirep, at 29 Bedford Street, London, W.C., and 66 Fifth Avenue, New York.—Tuurspay, February 27, 1896. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 


‘* 70 the solid ground 
Of Nature trusts the mind which builds for aye.”—WoORDSWORTH. 


No. 1375, VOL. 53.] THURSDAY, MARCH 5, 1896. [PRICE SIXPENCE, 


Registered as a Newspaper at the General Post Office.] [All Rights are Reserved 


X RAY “FOCUS” TUBES. NALDER BROS. & CO. 


A new method of making Tubes for photographing with the X rays has 3 ti fi t t f¢'h) k 
been devised, by which these rays are apparently brought toa Ss and cien 1 Cc _ rumen a ers. 
the resulting image is cor isequently much sharper, while at the same time 
the length of exposure is greatly reduced. The definition is so much im- 
proved that many details in the bones themselves are brought out clearly. 

Mr. A. A. C. Swinton writes :—-‘‘ The results are exceedingly good and | 
surpass in sharpness any that I have so far obtained. I have taken a most 
successful elbow-joint with 2 minutes’ exposure, a hand which shows in a 
surprising manner the texture of the bones with 14”, and a mouse with 1” 
exposure. It is my opinion that the design of this new tube has made the 
greatest advance so far known as regards the practical application of 
Rontgen’s photography.” 


PRICE OF ‘* FOCUS” TUBES, 35s. EACH. 


Orders can now be booked, and will be executed as far as possible in 
rotation, the process of manufacture being necessarily slow. 
These Tubes can be used with an ordinary coil, and do not require a Tesla. 


COMPLETE SETS OF APPARATUS, Standard Megohm Resistance. 


Ditto, Larger... £33 Price £28 Ios. 
Any customer ordering a Set can see one at work (by appointment), and CA TALOGL E, POS T FR EE, ay Vv APPL ICA TIO NV. 


take a photograph with it at the Sole Makers, 


& CO. 


3 FLEET STREET, LONDON, E.C. 16 RED LION STREET, CLERKENWELL. 


NEGRETTI AND ZAMBRA’'S 
New Patten Wimshurst Machines BAROGRAPHS AND THEAMOGRAPHS, 


improved in length and power. 
By using discharging balls of | 
a new pattern, the reversing | 
of the current is prevented, 
and the Machine, which has 
been simplified and reduced in 
price, is the Best and Cheapest 
in the Market. 


A.—College Form, with | ‘he Barograph i is fitted i ina Mahogany Case with Glass Front, as shown 


16-inch Plates, £5. = ve P. be Theruograph is mounted in a jz apanned Metal Case with Glass 
ront, for either indvor or outdvor use. The above give continuous records 
B —Iron Frame Form, with 16-inch Plates, £3 10s. m Charts, which only require changing once a wok, and are iovulaatie to 
N.B.—This Instrument, as shown by the above illustration, is the invalids and others who are unable to take daily readings of the ordinary 
strongest, neatest, and most powerful ever offered at the price. instruments. Price of each, with supply of Charts for one year, £6 10s. 
C.—Sehool Form, with 16-inch Plates, £2 10s. NEGRETTI & ZAMBRA, 
JOHN J. GRIFFIN & SONS, [D- SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 
38 HOLBORN VIADUCT, E.C. 


22 GARRICK STREET, COVENT GARDEN, W. C. | Branches—45 CORNHILL, and 122 REGENT STREET. 
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UNIVERSITY OF LONDON. 


NOTICE IS HEREBY GIVEN, that on WEDNESDAY, oth of 
APRIL next, the Senate will proceed to elect Examiners in the following 
Departments for the year commencing July 1, 1896 : 


Examinerships. Salaries. Present Examiners. 


ARTS AND SCIENCE. (Each. ) 
& Prof. A. Wilkins, Litt.D., LL.D., 
Two in Latin . 180 M.A 
\ Vaca 


| Prof. R. Y. Tyrrell, Litt.D., LL.D., 
Two in Greek IA. 
\ Vacant. 
Two in the English Language, ) 5 { Israel Gollancz, Esq., M.A. 
Literature, and History Prof. C. H Herford, M. A., Litt. D. 


{ Prof. Victor Spiers, M.A., B.-s-1 

Vacant. 

Karl Breul, Esq., Ph. D., 
A. W. Schiiddekopf, Esy., 


805, A. A 
"M.A. 


SAS Prof. Stanley Leathes, D.D., 


Two in the French L: 
and Literature ° 


M A. 


Two in the German L anguage } Ph.D 


and Literature 


Old Testament, the Greek 


Two in the Hebrew Text a 
Text of the New the Greek) — 


the Evidences of the Christian Rev. C. H. H. W right, D.D., 
Religion, and Scripture id Ph.D., M.A. 
Two in Mental and Moral (oe William Knight, LL.D. 
Science... } 120 1 Vacant. 
Two in Political Economy 30 Sc.D. 
E. W. Hobson, Esy., Sc.D., M.A., 
Two in Mathematics and) | F.R. 
Natural Philosophy... } 200°) Rev. Watson, Sc.D. M.A., 
phy 
Prof. Poynting, Sc.D., M.A., 


Two in Experimental Philosophy “" Prob J Thomson, Sc.D. M.A., 
(Prof Dunstan, M.A., F R.S. 
' 240 { Prof. Herbert McLeod, F.R.S. 
Prof. J. Reynolds Green, M. A.,Sc.D. 


Two in Chemistry ... oes 


Two in Botany 


and Vegetable ; 
Physiology } W. H. Trail, A.M., M.D., 
F. E. Beddard, Esq , M_A., F.R.S. 
Two in Comparative Ray vankester, M.A., 
and Zoology F.RSS. 


‘Prof. T. 'G. Bonney, Sc.D., M.A., 
Two in Geology and Pages al F.RS 


Geography ek Prof. Alexander H. Green, M.A., 
F.R.S. 


Laws. 


Two in Jurisprudence, Roman W. A. Hunter, Esq., M.A., LL.D., 
Law, Principles of Legisla- M.P. 
tion, and International Law i whe B. Moyle, Esq.. D.C L. 
Two in Equity and Real and I M.A., 
GC. 
Personal Property = \ John Simmonds, Esq., LL.D., M. A. 
H. M. Bompas, Esq., M.A., LL.B. 
Two in Common T aw and Law }s Q.C 
and Principles of Evidence Odgers, Esq., M.A., 
Walker, "Esq M.A., LL.M. 


Two in Constitutional pug } 
of England 


T 
25 { Vacant. 
MEDICINE. 

John Cavafy, Esq., M.D. 
Vacant. 

William Anderson, Esq. 

Henry Morris, Esq., M.A., M.B 
Prof. D. 7 am, M.D., 


Two in Medicine ... eos 


Twoin Surgery... ove 


Two in Anatomy ... ons 


Prof William Stirling, M.D., D.Sc., 
Two in Physiology ove M. 
Vacant. 
Two in Materia Medica ae | , f Sidney Phillips, Esq., M.D 
Pharmaceutical Chemistry 70°71 W. Hale White, Esq., M.D 
Two in Forensic Medicine 80 { anff, Esq., M D., 
Two in State Medicine 30{ ese 


One in Mental Physiology «. 25 TT. Claye Shaw, Esq., M.D., B.A. * 


Music, 


Sir Walter Parratt, Mus. Doc. 
The Examiners above-named are re-eligible, and intend to offer them- 
selves for re-election. 
Cardidates must send in their names to the Registrar, with any attest ation 
of their qualifications they may think desirable, on or before TUES DAY 
MARCH 31. (It is particularly desired by the Senate that no application 
of any kind be made to its individual members.) 


University of London, By order of the Sena 
Burlington ARTHUR MILMAN, A., LL. D., 
March 3, 1896. Registra. 


Sale by Auction. 


MONDAY AND TUESDAY NEXT. 

THE VALUABLE AND EXTENSIVE COL ns ECTION OF BRITISH 
LEPIDOPTERA FORMED BY C. E. FRY, Eso,, TOGETHER 
eae THREE MAHOGANY CABINETS, AND A FEW 

MR. J. C. STEVENS will sell the above by 
Auction at his Great Rooms, 38 King Street, Covent Garden, oq 
and TUESDAY next, March 9 and 10, at past 12 precisely 
each Day. 

On view the Saturday prior, ro till 4, and Morning of Sale, and Catalogues 

__had. 


—:!1 

CITY AND GUILDS TECHNICAL 

COLLEGE, FINSBURY. 
LEONARD STREET, CITY ROAD, E.C. 

A Special Course of Four Lectures on ‘‘ Recent Discoveries in Electro 
Optics” ” will be delivered by Prof. Sitvanus P. THompson, D.Sc., F. RS. 
on Thursday evenings, from 8 to 9 o'clock, beginning on Thursday. "March; 
Fee for the Course, 4s. 

A Prospectus of the Course m: ay be obtained at the College, Leonanj 
Street, City Road, E.C., or at the Head Office of the Institute. 

OHN WATNEY, Hon. Secretary of the Institute, 

City and Guilds of London Institute, 

Gresham College, Basinghall Street E.C. 


TECHNOLOGICAL EXAMINATIONS, 1806. 
CITY AND GUILDS OF LONDON 
INSTITUTE. 


Application —_ for the Examinations in Technology, to be held o 
April 25, May 4, 5, 69°7 and 9, can be obtained by applying not later thay 
March 23, to the Examinations Department, City and Guilds of London 
Institute, F Exhibition Road, London, S.W. 

1896. 


TECHNOLOGICAL EXAMINATIONS, 
CITY AND GUILDS OF LONDON 
INSTITUTE. 


Candidates in Technology, not being Students of any Registered Class 
desirous of sitting for the Institute’s Examinations, should apply at once t 
the Secretary of the nearest Technical or Science School. Failing 
arrange with any Local Secretary, individual Candidates desirous of being 
examined in London, should apply, not later than April 18, to the Ev. 
aminations Department, City and Guilds of London Institute, Exhibition 
Road, London, S.W. 


GUY’S HOSPITAL. 
PRELIMINARY SCIENTIFIC (M.B. LOND.). 
Classes are held throughout the year. Special instruction is given for the 
July Examination, Fee 16 guineas. 


GUY’S HOSPITAL. 
ENTRANCE SCHOLARSHIPS IN SEPTEMBER 1806. 
Five Open Scholarships, two (4150 and £60) in Science, and three (£1, 
450, and £30) in Arts. 
Particulars and Copies of Examination Papers on application to the Deas, 
Guy’s Hospital, London Bridge, S.E. 


MERCHANT VENTURERS'’ 
TECHNICAL COLLEGE, BRISTOL. 


The PROFESSORSHIP OF ELECTRIC ENGINEERING AND 
APPLIED PHYSICS will shortly become vacant owing to the appointment 
of Prof. W. Witson, M.A., to the post of Principal of the Salford Municipa 
Technical School. Salary, 4250 a year, which may increase, on certait 
conditions, to £300 a year. 

Candidates must send in their applications not later than Tuesday, 
r1th March, and must state that they have read the particulars as te the 
Post, which can be obtained from the Registrar on application. 


ASSISTANT MASTER for Science and 


Drawing, required after Easter, in a Welsh Public School. £150. 
conditions under which details of this and other Vacancies are So 
apply to J. MontGomery, Hon, Sec., Assistant Masters’ Association 
a armiter’s School, Victoria Park, N. 


THE ELECTRICAL 
GENERAL ENGINEERING COLLEGE, 
SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 
EARL’S COURT, S.W. 
Principat—G. W. pe TUNZEL B.Sc., M.I.E E. 
Senior-INstructor—C. CAPITO, E., M.I.M E. 


Laboratories, Dynamo Room, Steam Engine, Eotincades Workshop 
with Machine Tools, Pattern Shop, &c 

The College provides a Training for Electrical, Mechanical, Civil, ane 
Mining Engineers, for Science Students in Mathematics, Physics, ; 
istry, Biology, Geology, and Mineralogy, and Preliminary 
Students entering Cooper's Hill and the 


raining for 
‘entral Institution. 


MANUFACTURER OF 

ELECTRICAL & PHYSICAL 
INSTRUMENTS, 

44 Hatton Garden, London. 
Catalogues Free. 
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MESSRS. LONCMANS & C0.’S SCIENTIFIC BOOKS. 


A DICTIONARY OF APPLIED 
MISTRY. By T. E. RPE, B.Sc. (Vict.), Ph.D., F.R.S., Treas. 
C.S., Professor of hn ae in the Normal School of Science and 
Royal School of Mines, South Kensington. Assisted by eminent Con- 
tributors. (3 Vols. 8vo.) Vols. I. and II., 42s. each. Vol. III., 63s. 


WATTS’ DICTIONARY OF CHEMISTRY. 
Revised and entirely Re-written by H. FORSTER MORLEY, M.A., 
D.Sc., Fellow of, and lately Assistant-Professor of Chemistry in, 
area College, London; and M. M. PATTISON MUIR, M.A., 
F.R.S. Fellow, and Pralector i in Chemistry, of Gonville and Caius 
eg “Cambridge. Assisted by Eminent Contributors. 4 Vols. 8vo. 
Vols. I. and II., 42s. each. Vol. III., 50s.; Vol. IV., 63s. 


THE PRINCIPLES OF CHEMISTRY. By 


D. MENDELEEFYF, Professor of Chemistry in the University of St. 
Petersburg. Translated by GEORGE KAMENSKY, of the 
Imperial Mint, St. Petersburg, and edited by . GREENAWAY, 
F.L.C., Sub-Editor of the Journal of the With 97 
Illustrations. 2 Vols. 8vo, 36s. 


JUNIOR STUDENTS. By J. EMERSON REYNOLDS, M.D., 
F.R.S., Professor of Chemistry, University of Dublin; Examiner in 
Chemistry, University of London. Fcap. 8vo. 
Part I. Introductory. 1s. 6d. | Part III. Metalsand Allied Bodies. 3s. 6d. 
Part Il. Non-Metals. 2s. 6d. | Part 1V. Carbon Compounds. 4s. 


SELECT METHODS IN CHEMICAL 
ANALYSIS (chiefly Inorganic, By W. CROOKES, F.R.S., 
V.P.C.S., Editor of The Chemical News. Third Edition, Re-written 
and Enlarged. Illustrated with 67 Woodcuts. 8vo, 215. net. 


OUTLINES OF THEORETICAL CHEMIS- 
TRY. By LOTHAR MEYER, Professor of Chemistry in the Uni- 


versity of Tiibingen. Translated by Professors P. PuHiLiips BEpson, 
D.Sc., and W. CARLETON WILLIAMS, B.Sc. 8vo, gs. 


LAW AND THEORY IN CHEMISTRY: 
Companion Book for Students. By DOUGLAS CARNEGIE, some- 
time Schvlar and Demonstrator in Chemistry of Gonville and Caius 
College, Cambridge. Crown 8vo, 6s. 


A TEXT-BOOK OF INORGANIC CHEMIS- 
TRY. ByG. S. NEWTH, F.C.S., Demonstrator in the Royal 
College of Science, London ; a ant Examiner i in Chemistry, Science 
and Art narra New Edition. With 146 Illustrations. Crown 
8vo, 6s. 6d. 


ON THE SENSATIONS OF TONE AS A 
PHYSIOLOGICAL BASIS FOR THE THEORY OF MUSIC. 
3y HERMANN L. F. HELMHOLTZ, M.D. Third English 
Edition, Translated and specially adz , to the use of Musical 
Students, by ALEXANDER J. Eiis, F.R.S. With 68 Figures engraved 
on Wood, and 42 Passages in Musical Notes. Royal 8vo, 28s. 


GANOT’S ELEMENTARY TREATISE ON 
PHY SIC 5, Experimental and Applied. Translated and Edited from 
Ganot's “ Eléments de Physique,” by E. ATKINSON, Ph.D., F.C.S. 
Fourteenth Edition. Revised and Enlarged. With 9 Coloured Plates 
and 1028 Woodcuts, and an Appendix of Problems and Examples, with 
Answers. Crown 8vo, 15s. 


GANOT’S NATURAL PHILOSOPHY FOR 
GENERAL READERS AND YOUNG PERSONS. Translated 
and Edited from Ganot's ‘Cours Elémentaire de Physique,” by E. 
ATKINSON, Ph.D., F.C.S. Eighth Edition. With 7 Plates, 624 
Woodcuts, and an Appendix of Questions. Crown 8vo, 75. 6d. 


CELESTIAL OBJECTS FOR COMMON 
TELESCOPES. By the Rev. T. W. WEBB, M.A., F.R.A.S., Vicar 
of Hardwick, Herefordshire. Fifth Edition, we and greatly 
ealeng zed by the Rev. Esrin, M.A., F.R.A.S. (2 Vols.) 

Vol. 1., with Portrait and a ag ag oa the Author, 2 Plates, and 
numerous Illustrations. Crown 8vo, 6s. Vol. II., with Illustrations 
and Map of Star Spectra. Crown 8vo, 6s. 6d. 


REVISED AND ENLARGED EDITION. 


ELECTRICAL ENGINEERING for ELEC- 
TRIC LIGHT ARTISANS AND STUDENTS. (Embracing those 
branches prescribed in the Syllabus issued by the City and Guilds Tech- 
nical ee By W. SLINGO and A. BROOKER. With 346 
Illustrations. Crown 8vo, 12s. 


LONGMANS, GREEN, & CO 


RIVINGTON’S COURSE OF BUILDING 
CONSTRUCTION. 


Arranged to meet the Requirements of the Syllabus of the Science and 
Art Department of the Committee of Council on Education, South 
Kensington. Medium 8vo. 
I. FIRST STAGE, OR ELEMENTARY COURSE. 
552 Woodcuts. tos. 6d. 
Part Il. COMMENCEMENT OF SECOND STAGE, OR AD- 
VANCED COURSE. With 479 Woodcuts. 1os. 6d. 
Part III. MATERIALS. Advanced Course, and Course for Honours. 
With 188 Woodcuts. 21s. 
Part IV. CALCULATIONS FOR 
With 597 Woodcuts. 155. 


Part With 


BUILDING STRUCTURES, 


ENGINEERING CONSTRUCTION IN 


| GRIFFIN’S ALGEBRA and TRIGONOMETRY. 


; LONDON, NEW YORK, 


IRON, STEEL, AND TIMBER. By WILLIAM HENRY 
WARREN, Whitworth Scholar; Member of the Institution of Civil 
Engineers, London; -Challis Professor of Civil and Mechanical En- 
gineering, University of sydney. With 13 Folding Plates and 373 
Diagrams. Royal 8vo, 16s. net. 


LONGMANS’ CIVIL ENGINEERING SERIES. 
PRINCIPLES AND PRACTICE OF HAR- 
BOUR CONSTRUCTION. By WILLIAM SHIELD, F.R.S.E., 


M. Inst.C. . and Executive Engineer, National Harbour of Refuge, 
Peterhead, N.B. With 97 Illustrations. Medium 8vo, 155. net. 


TEXT-BOOKS OF SCIENCE. 


ABNEY’S PHOTOGRAPHY. 115 Woodcuts. 35. 6d. 

ANDERSON’S The STREN — = MATERIALS and 
STRUCTURES. 66 Woodcuts. 

ARMSTRONG’S ORGANIC CHE SUSTRY. 


35. 6d. 
BALL’S ELEMENTS of ASTRONOMY. 136 Woodcuts. 6s. 
BARRY’S RAILWAY APPLIANCES. 218 Woodcuts. 45. 6d. 


8 Woodcuts. 


BAUERM “ag SYSTEMATIC MINERALOGY. 373 
Woodcuts 
BAUERM. AN’ DESCRIPTIVE MINERALOGY. 236 


Woodcuts. 
BLOXAM & TU NTINGTON’S METALS; their Prorer- 
rigs and TREATMENT. 130 Woodcuts. 55. 
GLAZEBROOK & SHAW’S PRACTICAL PHYSICS. 134 
Woodcuts. 7s. 6d. 
GLAZEBROOK’S PHYSICAL OPTICS. 183 Woodcuts. 6s. 
GORE’S ART of ELECTRO-METALLURGY. 56 Wood- 
cuts. 6s. 
GRIBBLE’S PRELIMINARY SURVEY. 130 Woodcuts. 6s, 
6d. 
HOLMES’S The STEAM ENGINE. 212 Woodcuts. 6s, 
JENKIN’S ECTRICITY and MAGNETISM. 177 Wood- 


cuts. 
MANWELLS THEORY of HEAT. 38 Woodcuts. 35. 6d. 
MENSURATION, 


ME ory = D’S ARITHMETIC and 
3s. 6d. 

MIL E "INORG. ANIC CHEMISTRY. 

PREECE & SIVEWRIGHT’S TELEGRAPHY. 
cuts. 6s 

RUTL EY’S The aaa of ROCKS. 6 Plates and 88 
Woodcuts. Ss. 

SHELLEY’S WORKSHOP APPLIANCES. 323 

THOME & BENNETT'S BOTANY. 

THORPE’S QU ATIVE 
88 Woodcuts. 45. 


E & UTR’ S 


72 Woodcuts. 
35. 6a. 


258 Wood- 


Woodcuts. 
45. 6d. 

600 Woodcuts. 6s. 

CHEMICAL ANALYSIS. 


QUALITATIVE CHEMICAL 
LYSIS. 57 Woodcuts. 3s. 6d. 
TILDEN'S CHEMICAL PHILOSOPHY. 5 


With or without Answers to Problems, 4s. 6d. 

UNWIN’S MACHINE DESIGN. Parr I. General Prin- 
ciples, Fastenings, and Transmissive Machinery. 304 Woedcuts. 6s 
Part II. Engine Details. 174 Woodcuts. 45. 6d. 


WATSON’S PLANE and SOLID GEOMETRY. 


Woodcuts. 


6d. 


AND BOMBAY. 


us 
a NOTES ON BUILDING CONSTRUCTION. 
by 1 
S, 
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NEW WORKS ON PHYSIOLOCICAL PSYCHOLOGY. 


OUTLINES OF PSYCHOLOGY, based 


upon the Results of Experimental Examination. By Prof. O. 
KULPE. Edited by Prof. E. B. Trrcnener. os. 6d. “One of 
the most important of recent additions to psychological literature, and 
it is very fortunate that the task of translation should have fallen into 
such ablehands.... The book is likely to be largely used as a text-book.” 
—NATURE. 

HUMAN AND ANIMAL PSYCHOLOGY, 
LECTURES ON. By Prof. W.WUNDT. Edited by Profs. J. E. 
CreicutTon and E. B. Tircnener. Cuts. tos. 6d. “One of the 
best existing expositions of experimental psychology.” —NATURE. 
“ The translationhas been done excellently. lt reads like English, 
and for the most part like elegant English, one of the most successful 
of recent translations.” —JOURNAL OF EDUCATION 


INTRODUCTION TO PHYSIOLOGICAL 
PSYCHOLOGY. By Prof. TH. ZIEHEN. Edited by Dr. C. C. 
Van Liew and Dr. O. W. Bever. 21 Illns. Second Edn., Enlarged, 6s. 
“ Exceedingly well adapted to give the student a clear idea of the 
scope and methods of the new science.’—Nature. ‘Clear, well 
arranged, and always interesting: the work of aman who has thought 
out the whole subject for himself. —NAvURAL SCIENCE. 


SWAN SONNENSCHEIN & CO., LTD., LOND ON. | 


IMPORTANT WORKS FOR SALE. 
BERTRAND JJ.), TRAITE _ CALCUL DIFFER- 

ENTIEL. 4to, half morocco. 1864 
PHILOSOPHICAL | TRANSACTIONS. 


(Abridged. ) 
18 Vols. 4to, calf, 1809. 


SMITH (W.), BRITISH DIATOMACEZ. Plates. 
Vols. Clot h, 853 36, 
LUBBOCK (SIR. JOHN), ON SEEDLINGS. 2 Vols. 
Cloth, 1892, 16s. 
WOOD (W.), INDEX ENTOMOLOGICUS. Coloured 


Plate. 8vo, calf, 9, £2 

ROYAL SOCIETY PROCEEDINGS. Vols. 49-56, in 
Parts (published 43 

SAMUEL (E. A.), ORNITHOLOGY AND OOLOGY 
OF NEW ENGLAND. Coloured Plates, 4to, cloth, Boston, 1868, 


158. 
ENTOMOLOGIST’ tag INTELLIGENCER. 
to Vols. 8vo, cloth, 1856-62, £1 1 
— DE L’ OBSERVATOIRE DE NICE. 
3, 4, 5 (all published), £3 
SPECOLA VATICANA. PUBBLICAZIONI DELLA. 
4 Vols., 1890-94 (all published), £2 10s. 
Catalogues issued frequently, 
JOHN H. KNOWLES, 
_15 Rush Hill Road, 


Post-free. 
SCIENTIFIC BOOKSELLER 

Lavender Hill, London, S.W. 
THE 


CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


LIMITED, CARLYLE ROAD, CAMBRIDGE. 


Manufacturers of a new and 
improved form of Rocking 
Microtome for Cutting Flat 
by Ribbon 


Sections the 


Method. 


will be sent on application. 


Physical and Physiological 
Apparatus of every descrip- 
tion. 

Sole Makers of Callendar & 
Griffiths’ Pyrometers for the 
Measurement of Tempera- 
tures. — 
Seismographs and Earth 
Tremor Apparatus. 


Illustrated Catalogue of 
Apparatus sent Post Free on 
receipt of 1s. 6d. 

Address all communications: 
‘‘Instrument Company, Ltd., Cambridge.’’ 


THE TOTAL ECLIPSE OF THE SUN, 
AUGUST 4g, 1896. 


The ORIENT STEAM NAVIGATION COMPANY, Ltd., propose to 
send one of their Steamships of about 4000 tons gross register and 3000 H.P. 
to Vadsé in the Varanger Fiord, Lapland (about 30° E. Long.), to enable 
observation to be made of the above Eclipse. 

Itinerary :—Leave London July 24, visit Bergen, Gudvangen (for Romsdal 
Valley), Naes, Beian ; 3 arrive Vadsé August 33 leave Vadsé roth ; call at 
Trondhjem, and arrive London August 18. 

Passage money, 35 Guineas. 


Preliminary Deposit on Booking, £5. Early application is desirable. 
Head Offices, 


F. GREEN & CO 
Fenchurch Avenue, 
\ANDERSON, ANDERSON, & CO.) London. 


For further Particulars apply to the latter Firm, 5 Fenchurch Avenue, 
E.C., or to the West-End Branch Office, 16 Cockspur Street, S.W 


Managers 


Particulars of the above | 


CAMBRIDGE UNIVERSITY PRESS. 


An INTRODUCTORY TREATISE on the 
LUNAR THEORY. By E. W. BROWN, M.A., Professor of Applied 
Mathematics in Haverford College, Pa., U S.A., sometime Fellow of 
Christ's College, Cambridge. Royal 15s. 


CATALOGUE of SCIENTIFIC PAPERS 
COMPILED by the ROYAL SOCIETY of LONDON. 
for the Years 1874-83. Vol. XI. PET—-ZYB. 
Cloth, 25s. net ; half-morocco, 32s. net. 


THE COLLECTED MATHEMATICAL 
PAPERS of the late ARTHUR CAYLEY, Sc.D., F.R.S., Sadlerian 
Professor of Pure Mathematics in the University of Cambridge. Demy 


4to. : To be completed in Thirteen Volumes. Vol. ix. 255. 


ELEMENTS of the 
THEORY of ELECTRICITY and MAGNETISM. By J. 
M.A., F.R.S., Hon. Sc.D., Dublin, Fellow of 
College, Cambridge ; Cavendish Professor of Experiments al Physics 
in the University of Cambridge. Crown 8vo, ros. 


THE STEAM ENGINE and other HEAT 
ENGINES. By J. A. EWING, M.A., F.R S., M.Inst.C. E., Professor 
of Mechanism and Applied Mechanics in the University of Cambridge. 
With Illustrations. Demy 8vo. 15s. 

CAMBRIDGE GEOGRAPHICAL SERIES, 
Cant Siti: F. H. H. GUILLEMARD, M.D., late Lecturer in 
Geography in the University of C ambridg ge. 


ETHNOLOGY. ByA.H. Keane, F.R.G.S., 


late Vice- President Anthropological Institute, Corresponding eibe 
Italian and W. ashington Anthropological Societies. With numerous 
Illustrations. Crown 8vo, tos. 6d. 

Mr. Grant ALLEN in the dC4 DEAY,—* Prof. Keane’s book is the first 
systematic treatise on Ethnology as a whole that has appeared since the 
general acceptance of the evolutionary theory. He has made it worthy ot 
the place it occupies. . . . The treatment of the first part is ample and satis- 
factory ; the second part—more original and novel—seems to me to give by 
far the best division of the human species into varieties and sub-varieties, on 
a scientific biological basis, tha at has hitherto been attempted.” 

DAILY CHRONICLE.—“ This book belongs to the rare order which 
gives a reviewer the pleasure of meting out unstinted praise. Its execution 
could not have fallen into abler hands. Not only is the author master of 
his subject ; he has the art of presenting it in due proportion, and in a style 
at once clear and vigorous. 


New Series 
Completing the Series, 


London: C. J. CLAY & SONS, 
Cambridge University Press Warehouse, Ave Maria Lane. 


SCIENCE PROGRESS. 


A MONTHLY REVIEW OF CURRENT 
SCIENTIFIC INVESTIGATION. 
Edited by J. BRETLAND FARMER, M.A. 

With the Co-operation of a powerful Editorial Committee. 

Contents of MARCH Number. 

LUDWIG AND MODERN PHYSIOLOGY. By J. S. Burpoy- 
SaNvERSON, M.D., F.R.S., Regius Professor of Medicine in the 
University of Oxford. : 

ON RECENT ADVANCES IN VEGETABLE CYTOLOGY. | By 
J. Brercanp Farmer, M.A., Professor of Botany in the Royal College 
of Science, London 


THE MORPHOLOGY OF THE MOLLUSCA. By W. GarstTAanc, 
M.A., Fellow of Lincoln College, Oxford. 

THE RESERVE MATERIALS OF PLANTS. By J. REvNoLvs 
Green, M.A., F , Professor of Botany to the Pharmaceutical 
Society, L ondon. ; 

AFRICAN GRASS FIRES AND THEIR EFFECTS. By G. F. 
M.A. 


APPENDIC 
I. NOTIC F BOOKS. 
Il. CHEMICAL ITER ATURE FOR 1896. 


Price HALF-A-CROWN. Subscription Price, 25s. per Annum, Post Free 


Vors. L, IL, and 1V., in Handsome C Boards, each containing 
over 500 pp. Price 15s. each. 
London: THE SCIENTIFIC PRESS, Limited, 428 Strand, W.C. 


GEOLOGY. —Collection of Pliocene Fossil 


SHELLS (from Red Crag), 40 Varieties. What offers ?— Address, W.. 
Colonial College, Hollesley Bay, Suffolk. 


“THE GEOLOGICAL TIME PAPERS. 


No. 1. The R. Geological Time Scale. Price 1d. 


O'DRISCOLL, LENNOX, & CO., 10 af 12 Elephant Road, Elephant 
and Castle, S.E. 


Wm. & GEo. LAW. 


COFFEE—SUGAR—TEA. 


104 NEW OXFORD STREET, W.C. 
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THE NEW LIGHT 
THE NEW PHOTOGRAPHY. 


CROOKES’ RADIANT MATTER TUBES, for Experiments, supplied at the shortest notice. Various 
patterns and sizes kept in stock. Any design made to order. 


HICKS, 


8,9, & 10 HATTON GARDEN, LONDON, E.C. 


Telegraphic Address—‘* LENTICULAR, LONDON.” 


OPTIMUS” manuracture PHOTOcrarnic LENSES, CAMERAS, &c. 
CAT POST FREE. 
OPTIMUS” macazinE TWIN-LENS CAMERA. 
24 Films on Celluloid. No Dark Slides. 
FULL-SIZED FAC SIMILE VIEW DURING EXPOSURE. 
Films changed by turning a button. 
Films do not require Notching or Cutting. 
i "— Rack and pinion for exact adjustment of focus, so ensuring sharply-defined pictures. 
© Price, with Pair of Rapid Rectilinear Lenses and Roller Blind Shutter - - - - £15 15 0 
99 HATTON CARDEN, E.C., 
PERKEN, SON & RAVMENT, LONDON, 


AUGUST oth, 1896. 
VISIBLE IN LAPLAND. 


In order to view the Eciipse to the greatest advantage, or to spend some time at VARDO or VADSO, Messrs. THOS. COOK 
AND SON issue Tickets to BERGEN or TRONDHJEM and BACK by any Route or Line of Steamers, and thence by Mail Steamers 
to Bopo or VARDO, or any other point. 


SPECIAL ECLIPSE CRUISES BY STEAMERS GARONNE AND LUSITANIA, 
WITH SHORE EXCURSIONS 
TO VADSO AND THE FJORDS. 
LEAVING LONDON FRIDAYS, JULY 24TH AND 3IsT. 
Programmes Free. 
THOS. COOK AND SON, LUDGATE CIRCUS, LONDON, AND BRANCHES. 
CHIEF OFFICE IN Norway: TORVET, BERGEN. 


“STRONGEST AND BEST.”—Health. 


OVER 100° PRIZE MEDALS and = 
DIPLOMAS awarded to the Firm. 2 


i= Purchasers should ask specially for FRY’S PURE CONCENTRATED COCOA, to distinguish it from a 
i] other varieties manufactured by the Firm. a) 
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NATURAL SCIENCE. 


PRICE ONE SHILLING NET. 
In America, Thirty Cents. 


The MARCH Number contains: 

NOTES on the University for London—Prof. Marshall Ward on ‘“* Modern 

Botany”"—The Teaching of Marine Biology—The Association of 
Species—Modern Shallow-water Deposits—Fish-Culture—The Hinge 
of Bivalve Shells—Danish and German Science—The Giant Birds— 
The Kea. 
I.—Professor Huxley : from the Point of View of a Disciple. By Professor 
T. Jeffery Parker, D.Sc., F.R.S. 
II.—The Natural History Departments of the Bohemian Museum. By 
Dr. Anton Fritsch. (With Plate V. and 3 Illustrations.) 
I1I.—The Pigments of Animals. Part II. By Marion I. Newbigin, B.Sc. 
I1V.—A Rowing Indicator. By E. Cuthbert Atkinson, B.A. (Illustrated.) 
V.—Dispersal of Seeds by Birds. By H. N. Ridley, M.A., F.L.S. 
REVIEWS of Romanes’ “‘ Darwin and After Darwin”; Henslow’s “ Origin 
of Plant Structures”; Taylor's ‘‘ Monograph of the Land and Fresh- 
water Mollusca of the British Isles’; Fritsch’s ‘‘ Fauna der Gaskohle.” 
NEWS and CORRESPONDENCE. 
Oarsmen, Coaches, and all interested in THE "VARSITY BOAT-RACE 
should read Mr. Atkinson's paper on the scientific study of “‘ form” in 
rowing, which appears in our March number. 
Annual Subscriptions (14s., 14m., 17fr., 12kr., or 3.50 dols.), for which 
each Number will be forwarded post-free on the day of publication, may 
be sent at any time to 


RAIT, HENDERSON & CO., LTD., 


22 ST. ANDREW STREET, HOLBORN CIRCUS, 
LONDON, E.C. 


LANTERN SLIDES IN ZOOLOGY AND BOTANY. 


We have now ready extensive series of beautifully executed Lantern 
Slides, specially selected and adapted for Popular Science Lectures. 
The following are a few of the Sets in stock :— 


1. Evolution. 

2. Common Objects of the Sea- 
Shore. | 
. The Contents of the Tow-Net. } 
. A Dredging Cruise. 
. Zoophytes and Jelly-fish. 

. Star-fish and Sea-urchins. 

. The Metamorphoses of Crus- 
tacea. 


| 8. The Metamorphoses of Insects. 


g. The Beginnings of Life (Pro- 
tozoa, 

10, Elementary Zoology. 

11. The Fertilisation of Flowers. 

12. The Mechanism of Plants. 

13. The Scenery of Jersey. 

The number of Slides in each Series can be varied to suit individual 

requirements, 
Price 1/- each, with reduction for a Quantity. 


Slides to Order at same Price as from Stock; on Hire at 

2/- per doz. 

Perfect Workmanship Guaranteed. Full Particulars on 
application. 


JAMES HORNELL, BIOLOGICAL LABORATORY, JERSEY. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes, 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 


Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; pas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 


Biological Laboratory, Plymouth. THE DIRECTOR. 


PHCENIX FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.w, 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS 


Secretaries—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £20,.000,000. 


MINERALS, FOSSILS, ROCKS, 


Both single specimens and systematically arranged Collections. The 
correctness of the designations is warranted. On demand ¢riad consignment; 
will be sent. Attention is drawn to my 


COLLECTION of 35 CRYSTAL-MODELS in WOOD, 


Size about 5 cm., containing all models sketched in the ‘‘ Mineralogy of 


Rutley.” as 
50 
020 


Package and Postage... 


£1 70 
My different Catalogues: I. Mineralogy (Minerals, Meteorites, Mineraj 
Preparations for Exhibiting Optical Phenomena, Mineralogical Apparatus 
and Utensils). II. Palzontology and General Geology (Illustrated). Ii], 
Gypsum Casts (Illustrated). IV. Rocks, Thin Sections of Rocks, Petro. 
graphical Apparatus and Utensils. Will be supplied Gratis on A pplication. 


Dr. F. KRANTZ, 


Rhenish Mineral Office, Bonn on the Rhine. 
ESTABLISHED 1833. 
(Represented by Messrs. HARRINGTON Bros., Cork, Ireland, 
and Oliver’s Yard, 53A, City Road, London.) 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and 2» 
Illustrate the leading Text-books, in Boxes, with Trays. 


50 Specimens, 10s. 6d.; 100 do., 21ls.; 200 do., 42s, 


New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils, Post Free. 


ROCK SECTIONS for the MICROSCOPE, from 1s. 6d. each, Post Free, 
CATALOGUES GRATIS. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c., 


always in stock. 
THOMAS 


D. RUSSELL 
78 NEWGATE STREET, LONDON, E.C. 


F. H. BUTLER, M.A. Oxon., Assoc. R. 8. Mines. 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 

The following can now be furnished :—Alveolina and Miliolina Limestone, 
Selsey ; Chalk-Rock, Bucks ; Triassic Conglomerate, S. Devon; Tourma- 
line-Granite and Elvan, near Ivy Bridge ; Troctolite, Hornblende-Schist, 
Gabbro, Mica-Diorite, Serpentine with unaltered Olivine and with Bastite, 
Coverack and the Lizard district ; and Kaolin Rock with Fluor, Epidiorite, 
Spotted Schist, coarse Biotite-Granite, and massive Biotite, E. Cornwall.— 
Micro. sections of many of the above ready or in preparation. Students, 
rock-sections, a series at ts. each. Zinc, Gold, Tin, and Iron Ores for assay- 
ing. Cabinets, Specimen Trays and Boxes, and Micro-Glass of any 
description supplied. 


PHYSIOGRAPHY AND GEOLOGY. 


COLLECTIONS AND MICROSCOPIC SLIDES 
To illustrate above, as advised by Science and Art Directory, 
ARRANGED BY 


JAMES R. GREGORY & CO. 


MINERALOGISTS, &c. 


To Science and Art Department, British, Indian, and Colonial Museums, 
&c. 


STORES AND OFFICES: 
1 KELSO PLACE, KENSINGTON, W. 


New Catalogues and Lists Free. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 


180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer, Gongs, Shells, and other Cur‘os. 
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FREDK. JACKSON & Go. 
0. 
(Late MOTTERSHEAD & CO.), 


44. CROSS STREET, MANCHESTER 


Goods Entrance: 10 Half-Moon Street, 


LABORATORY FURNISHERS, 


Importers, Manufacturers, and Dealers in 


CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 
Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 


Illustrated Catalogue of Apparatus, with Price List 
of Chemicals, free on application. 


Telegraphic Address—“‘ APPARATUS, MANCHESTER.” 


Telephone Number—2038. 
MICROSCOPES. 


FOR SALE—A BARGAIN. 

SPLENDID BINOCULAR, by Ross, No. 1, largest size, with highest 
class objectives and accessories, cost £150; price £68 10s. 

A ditto, largest size, No. 1, cost £120 ; price £60. 
P. FIRST-CLASS BINOCULAR, by R. and J. Beck, cost £120 ; price 

55 los. 

Largest Size MONOCULAR, with Objectives, &c., Millikinand Lawley, 
a MAGNIFICENT MICROSCOPE, quite new ; SWIFT'S PORTABLE 
BINOCULAR, cost £30; Smith and Beck’s MONOCULAR MICRO- 
SCOPE, cost £60 ; price £25. 

Some fine OBJECTIVES by Ross, Powell and Lealand, Beck, &c. 
Bargains. 

These Bargains can be had on the Hire-Purchase System. 
Apply W. C. HUGHES, BREWSTER HOUSE, 82 MORTIMER 
ROAD, KINGSLAND, N. LONDON. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, Goniometers, Cathetometers, Optical 
Benches, &c., &c. Instruments for special purposes constructed to Clients’ 
own designs. Price List on application. 

W. WILSON (formerly Foreman at Messrs. ELLIOTT BRos.), 
56 Crogsland Road, Chalk Farm, London, N.W. 


EPPS'S COCOAINE. 
COCOA-NIB EXTRACT. 
(TEA-LIKE.) 

The choicest roasted nibs (broken-up beans) of the natural Cocoa on being 
subjected to powerful hydraulic pressure, give forth their excess of oil, 
leaving for use a finely-flavoured powder—‘Cocoaine,” a product which, 
when prepared with boiling water, has the consistence of tea, of which it is 
now, with many, beneficially taking the place. Its active principle being a 
nerve stimulant, supplies the needed energy without unduly exciting 

he system. 


4 


Apparatus for estimation o1 sulphur n spent oxide. 


On the tst of every Month. 


THE JOURNAL OF BOTANY. 
BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 


Contents :—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 
Proceedings of Societies. 


Price 1s. 3¢. Subscription for One Year, payable in advance, 12s. 
: London: WEST, NEWMAN, & CO.. 54 Hatton Garden. E.C. 


NATURE 


Mathematical Instrument Manufacturer to H. M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every description 
Of the Highest Quality and Finish, at most Moderate Prices. 
Illustrated Price List Post Free. 


W. F.S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only GoLD 
MEpAt in the International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL 
LANTERN, used by late W. Lant CARPENTER, Esq., Prof. Forses, &c 
Miniature Triple Lantern constructed for B. J. Masses, “yw 3 reat 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr. H. 
GraTTANn GuINNEss, Madame ADELINA Patti, &c. Patent Pamphengos 
Science Lanterns. The Universa! Lantern 4-inch Condensors, 4-wick Lamp, 
Portrait Combination front Lenses, £1 5s. 6d., marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 

ravings, 6d.; Postage, 3d. List of 300 Lecture Sets, Science Subjects, 

iews, &c., 6d.; Postage, 2d. Pamphlets Free.—W. C. HUGHES, 
SPECIALIST, Brewster House. 82 Mortimer Road, Kingsland, N. 


To SCIENTISTS and LANTERNISTS, &c. 


THE ART OF PROJECTION, AND COMPLETE 
MAGIC LANTERN MANUAL, by an Expert. Over too fine Illus- 
trations, with Priceless wrinkles in all Branches of Optical Projection. 
Never before Published. How to choose, what to avoid, and how to 
use Oil, Limelight, Dissolving, Electric, Opaque, Microsco ic, and 
Polarising Lanterns, Slide Making and Painting, Enlarging, Register- 
ing, &c., &c. Prof. MALDEN says :—‘‘A thoroughly practical work, 
and should be studied by the experienced operator and amateur alike.” 
A complete vade mecum of Optical Lantern Manipulations. Price, 
bound in Cloth, 3s. 6¢.; Postage, 5d. Worth its weight in gold. Send 
for Opinions of the Scientific Press to Mr. HUGHES, Brewster House, 
Mortimer Road Kingsland, North London. 


-HOLLOWAY’S PILLS 
CURE 


Biliousness, Sick Headache, Indigestion 
and all Internal Complaints. 


CAN BE TAKEN BY THE MOST DELICATE. 


Holloway’s Pills and Ointment may be obtained of 
all Medicine Vendors. 
THE IRISH NATURALIST. _ 
A Monthly Magazine of Irish Zoology, Botany, and 


eology. Price 6d. 
Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 
PRAEGER, B.A. 
Vol 1 (1892), Price 3s. 6¢. Vol. 2 (1893), Price 5s. Vol. 3 (1894) will,be 
sent in Monthly Parts to any Address for 5s. 
Dublin: EASON & SON, Lrp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). 


London: SIMPKIN, MARSHALL, HAMILTON, KENT &-CO 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 


communications to the Editor. 


SUBSCRIPTIONS TO “NATURE.” 
& 
Quarterly 6 
To ALL PLACES ABROAD :— 
3 ° 


Money 


The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


CHARGES FOR ADVERTISEMENTS. 
s. @. 

Three Linesin Column ....... & 2 

One Eighth Page, or Quarter Column . o 18 

Quarter Page, or Half a Column ... I 15 

Half a Page, ora Column ...... 3 5§ 


a 


Whole cc © 


Orders payable to MACMILLAN & CO., Limited. 


OFFICE : 29 BEDFORD STREET, STRAND, W.C. 
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CADBURY’S COCOA stands all tests, because 
it is absolutely pure. Referring to a thorough 
examination recently made by the Lamce¢, that 

Journal says: “ The results leave no doubt of its 
purity and excellence, and show that there has been no treatment with fixed alkalies or with 
ammonia. . . . It represents, therefore, the standard of highest purity at present 
attainable in regard to cocoa.” 


GHADOW PHOTOGRAPHY 


BY MEANS OF X-RAYS. 


In consequence of the number of applications and inquiries regarding the economical 
Apparatus used by me for Experiments with X-Rays, I am now putting on the market 
complete Sets for Amateurs and Professional Men, comprising Induction Coil, necessary 
Primary Cells, Dark Slide, and Special Tube (Patent applied for), at the following 
prices :— 

No. 1 Set ... £2100 


This Set is intended only for Shadowgrams of small metal and other. objects through wood or vulcanite. 


No. 2 Set ... = £400 


Shadowgrams of larger objects can be obtained with this Set. ” The shadow of bones of the hand can also be obtained 
with long exposure. 


No. 3 Set ... £6100 


Shadowgrams of the bones of the hand can be obtained with thirty minutes’ exposure with this Set. 


No. 4 Set ... am ei a ... £10 10 0 
This Set for Surgeons, &c., but will not be ready for delivery for three weeks. 


Sets No. 1, 2, and 3, can be supplied at once in moderate numbers, and can be returned, if not satisfactory, and if 
delivered in Edinburgh in good order. 


Cheques should be crossed “ National Bank of Scotland.” 


DOUGLAS NEALE, 10 RUTLAND SQUARE, EDINBURGH. 


Printed by Ricuarp Cray anv Sons, Limirep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by 
MAcMILLAN AND Co., LimiTeED, at 29 Bedford Street, London, W.C., and 66 Fifth Avenue, New York.—THuRspay, March 5, 1396. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid ground 
Of Nature trusts the mind which builds for aye.”—WORDSWORTH. 


No. 1376, VOL. 53.] THURSDAY, M 


ARCH 12, 1896. 


[PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.] 


{All Rights are Reserved. 


X RAY “FOCUS” TUBES. 
For PHOTOGRAPHING with the RONTGEN X-RAYS. 


Mr. A. A. C. Swin ron writes :—“‘ The results are exceedingly good and 
surpass in sharpness any that I have so far obtained. I have taken a 
most successful elbow-joint with 2° exposure, a hz and which shows in a 
surprising manner the texture of the bones with 14’, and a mouse with 1 
exposure. It is my opinion that the design of this new tube has made the 
greatest advance so far known as regards the practical application of 
Réntgen’s photography ” 

“It is much more rapid than any tube previously in use, and gives excel- 
lent definition.” —Lancet. 

“Itis possible to do work with ease, that before was very difficult or 
impossible. The most minute detail is readily seen."—British Medical 
Journal. | 

“The detail and sharpness were remarkable.”"—Aritish Journal of | 
Photography. | 

PRICE OF ‘‘ FOCUS” TUBES, 35s. EACH. 

Orders can now be booked, and will be executed as far as possible in | 
rotation, the process of manufacture being necessarily slow. 

These, ‘Tubes can be used with an ordinary coil, and do not require a 


‘COMPLETE SETS OF APPARATUS, 


Comprising Tube, &c. £18 18 o 
Ditto, Larger... £33 0° 


Any Customer whale a Set can see one at w -_" (by appointment), and 
take a Photograph with it at the Sole Makers, 


NEWTON & CO. 
3 FLEET STREET, LONDON, E.C. 


BECK’S| MICROSCOPES. 


No. 25a.—THIS MODEL, with 
I-in. and 4-in. Object Glasses, 
Two Eyepieces, and packec 
in Polished Mahogany Case, 

£6 10s. 


No. 258.—THIS MODEL, with 
3-in. and }-in. Object Glasses, 
Two Eyepieces, and packed | 
in Polished Mahogany Case, 

£7 5s. 


No. 29B.—The addition of Abbe | 
Condenser to 258 with Iris 
Diaphragm and_ Focussing 
and Swinging Adjustments, 


STAND No. 25. 


FULL PARTICULARS FREE on APPLICATION to | 


R. & J. BECK, LTD., 68 CORNHILL, LONDON, B.C. 


PLAT YSCOPIC LENS 


Engraved Real Size. 
A NEW ACHROMATIC COMBINATION, 
COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 


PORTABILITY OF A POCKET LENS, 

“If you carry a small Platyscopic Pocket Lens (which every observer of 
Nature ought to do).”"—Grant ALLEN in Anowledge. 

The Platyscopic Lens is invaluable to botanists, mineralogists, or ento- 
ee. as it focuses about three times as far from the object as the 

Coddington Lenses. This allows opaque objects to be examined easily. 

The Platyscopic Lens is made of four degrees of power, magnifying 
respectively 10, 15, 20, and 30 diams. ; the lowest power, having the largest 
field, is the best adapted for general use. Meets A 

The Lenses are set in Ebonite Cells, and mounted in Tortoiseshell Frames 

Price of the Platyscopic Lens, mounted in Tortotseshell, magni- 
fying either 10, 15, 20, or 30 diameters, 185. 6a. each power. 

Illustrated description sent free. 


JOHN BROWNING, 63 STRAND. LONDON, W.C. 
NEGRETTI & ZAMBRA, 


SOLE MAKERS OF 


JORDAN'S (PATENT) SUNSHINE RECORDER, 


New Simplified Model, 
adjustable for any 
latitude, and tho- 
roughly efficient. 

Price £1 7s. 6d 


Sensitised Charts, 
5s. per 100. 


NEGRETT! 
ZAMBRA, 


Scientific Instrument 
Makers to the Queen, 


38 HOLBORN’ VIADUCT. 


Branches—45 
122 REGENT STREET, 
Lonvon. 


ILLUSTRATED DESCRIPTION POST FREE. 
Telephone No. 6583. 


Telegraphic Address, “‘ Negretti, London. 
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BRIGHTON PUBLIC MUSEUM. 
BOROUGH OF BRIGHTON. 

WANTED, an ASSISTANT at the Public Museum, to Clean and Label 

the Specimens, and make himself generally useful. Wages at commence- 

ment, £1 5s. weekly. F 

Applications (stating age, qualifications, and experience), with references, 

to be sent in to me, before 10 o'clock in the morning, on Friday, March 20, 


1896. 
: FRANCIS J. TILLSTONE, Town Clerk. 
Town Hall, Brighton, March 5, 1896. 


TECHNOLOGICAL EXAMINATIONS, 18096. 
CITY AND GUILDS OF LONDON 
INSTITUTE. 


Application Forms for the Examinations in Technology, to be held on 
April 25, May 4, 5, 6, 7 and 9, can be obtained by applying not later than 
March 23, to the Examinations Department, City and Guilds of London 
Institute, Exhibition Road, London, S.W. 


TECHNOLOGICAL EXAMINATIONS, 1896. 
CITY AND GUILDS OF LONDON 
INSTITUTE. 


Candidates in Technology, not being Students of any Registered Class, 
desirous of sitting for the Institute’s Examinations, should apply at once to 
the Secretary of the nearest Technical or Science School. Failing to 
arrange with any Local Secretary, individual Candidates desirous of being 
examined in London, should apply, not later than April 18, to the Ex- 
aminations Department, City and Guilds of London Institute, Exhibition 
Road, London, S.W. 


FOR SALE.—The valuable Instruments 
belonging to the late GeorGE KNow es, Esq., comprising ASTRO- 
NOMICAL TELESCOPE, 4}-in. Objective, Equatorially Mounted, 
with Micrometer Driving Clock, &c., by Cooke & Sons; Large 
MICROSCOPE, by late ANpREw Ross ; Student's SPECTROSCOPE 
by Browninc, and STANDARD BAROMETER by Casetia.— 
Address, J. McL., 5 Lindum Terrace, Manningham, Bradford. 


SHELLS.—A Collection of about 2000 
Marine and other Shells to be Sold (collected by Naval Officers in different 
parts of the world).—Apply to “A. B.,” Woodleigh, The Thicket, 
Southsea, Hants. 


THE GEOLOGICAL TIME PAPERS. 
No. 1. The R. Geological Time Scale. Price 14. 
O'DRISCOLL, LENNOX, & CO., 10 and 12 Elephant Road, Elephant 

SKELETONS FOR STUDENTS; viz.: 
Frog 4s., Rabbit 8s. 6d., Pigeon 8s. 6d., Fowl 12s. 6d., Skull of Dog 
8s. 6@.—Address, J. Witton, Healey, Batley. 


MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 
oy 44 Hatton Garden, London. 
» Catalogues Free 


OPTICAL & SCIENTIFIC INSTRUMENTS, 


Spectrometers, Spectroscopes, G s, Cath Optical 
Benches, &c., &c. Instruments for special purposes constructed to Clients’ 
own designs. Price List on application. 

W. WILSON (formerly Foreman at Messrs. ELLIOTT Bros.), 
56 Crogsland Road, Chalk Farm, London, N.W. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


Mathematical Instrument Manufacturer to H. M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every description 
Of the Highest Quality and Finish, at most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of ‘1862 for 
Excellence of Construction of Mathematical Instruments, and the only GotD 
MepaAt in the International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition. 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, wW.C. 


| 
| Sale by Auction. 


MONDAY NEXT. 
NATURAL HISTORY SPECIMENS. 
MR. J. C. STEVENS will sell by Auction 


at his Great Rooms, 38 King Street, Covent Garden, on MONDAY 
next, March 16, at 4 past 12 precisely : British and Exotic Lepidoptera, 
Butterflies in Papers, Collection of Shells, Minerals, Animal and Birds 
Skins, Birds’ Eggs, Curios, &c. 
On view the Saturday prior, 12 till 4, and Morning of Sale, and Catalogues 
had. 


The MINERAL and BOOK BUSINESS of 
DR. A. E. FOOTE 


Will be carried on as heretofore, under the management of Warren 
Foo" 


AUGUSTA M. FOOTE, 
WARREN M. FOOTE. 
(Executors for A. E. Foore, deceased.) 
1226 North Forty-first Street, 
Philadelphia, Pa., U.S.A. 
| October 22, 1895. 


H. BUTLER, M.A. oxon., Assoc. R. 8. Mines 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Rockg, Minerals, Fossils, and other Objects 
of Scientific Interest. 

The following can now be furnished :—Alveolina and Miliolina Limestone, 
Selsey ; Chalk-Rock, Bucks ; Triassic Conglomerate, S. Devon; Tourma- 
line-Granite and Elvan, near Ivy Bridge; Troctolite, Hornblende-Schist, 
Gabbro, Mica-Diorite, Serpentine with unaltered Olivine and with Bastite, 
Coverack and the Lizard district ; and Kaolin Rock with Fluor, Epidiorite, 
Spotted Schist, coarse Biotite-Granite, and massive Biotite, E. Cornwall.— 
Micro. sections of many of the above ready or in preparation. Students 
rock-sections, a series at ts. each. Zinc, Gold, Tin, and Iron Ores for assay- 
ing. Cabinets, Specimen Trays and Boxes, and Micro-Glass of any 
description supplied. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
Illustrate the leading Text-books, in Boxes, with Trays. 


50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s, 


New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils, Post Free. 


ROCK SECTIONS for the MICROSCOPE, from rs. 6d. each, Post Free, 
CaTaLoGcues GRATIS. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c., 


always in stock. 
THOMAS 


D. RUSSELL 
78 NEWGATE STREET, LONDON, E.C. 


PHYSIOGRAPHY AND GEOLOGY. 


COLLECTIONS AND MICROSCOPIC SLIDES 
To illustrate above, as advised by Science and Art Directory, 
ARRANGED BY 


JAMES R. GREGORY & CO. 


MINERALOGISTS, &c. 


To Science and Art Department, — Indian, and Colonial Museums, 


STORES AND OFFICES: 
1 KELSO PLACE, KENSINGTON, W: 


New Catalogues and Lists Free. 


To SCIENTISTS and LANTERNISTS, &. 


THE ART OF PROJECTION, AND COMPLETE 
MAGIC LANTERN MANUAL, by an ape, Over 100 fine Illus: 
trations, with Priceless wrinkles in all Branches of Optical Projection. 
Never before Published. How to choose, what to avoid, and how to 
use Oil, Limelight, Dissolving, Electric, Opaque, Microsco ic, and 
Polarising Lanterns, Slide Making and Painting, Enlarging, — 
ing, &c., &c. Prof. MALDEN says :—‘‘A thoroughly practical work, 
and should be studied by the experienced operator and amateur alike. 
A complete vade mecum of Optical Lantern Manipulations Price, 
bound in Cloth, 3s. 6¢.; Postage, s¢@. Worth its weight in gold. Send 
for Opinions of the Scientific Press to Mr. HUGHES, Brewster House. 
Mortimer Road Kingsland, North London. 
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LIVING SPECIMENS FOR MICROSCOPES. 


FOR SALE—A BARGAIN. 
T H 3 M IC ROSCO P s SPLENDID BINOCULAR, by Ross, No. 1, largest size, with highest 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinospherium, class objectives and accessories, cost £150; price £68 10s. 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many A ditto, largest size, No. 1, cost £120 ; price £60. - 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix A FIRST-CLASS BINOCULAR, by R. and J. Beck, cost £120 ; price 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes, £55 108. : aay 
Largest Size MONOCULAR, with Objectives, &c., Millikinand Lawley, 


THOMAS BOLTON, a MAGNIFICENT MICROSCOPE, quite new ; SWIFT'S PORTABLE 
25 BALSALL HEATH ROAD, BIRMINGHAM. BINOCULAR, cost £30; Smith and Beck's MONOCULAR MICRO- 
Some fine OBJECTIVES by Ross, Powell and Lealand, Beck, &c. 
MARINE BIOLOGICAL ASSOCIATION Pwesins. 
These Bargains can be had on the Hire-Purchase System. 
OF THE UNITED KINGDOM. Apply W. C. HUGHES, BREWSTER HOUSE, 82 MORTIMER 
THE LABORATORY, PLYMOUTH. ROAD, KINGSLAND, N. LONDON. 


The following animals can always be supplied, either living BREAKFAST—SUPPER. 


or preserved by the best methods :— 4 
Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, | 


Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, GRATEFUL—COMFORTING. 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, Salpa 


(preserved), Scyllium, Raia, &c., &c. 
For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. THE DIRECTOR. 


SCIENCE LECTURERS. BOILING WATER OR MILK 


Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 

success. New Oxyhydrogen Microscope. Science Lanterns ‘or Class CURES 

Highest Award. Supplied to the Royal Polytechnic Institution, Dr. H. ; ; ; 
Geerean Guinness, Madame Ape.ina Patti, &c. Patent Pamphengos Gout, Rheumatism, Lumbago, Sciatica, 

‘ortrait Combination front nses, £1 5s. 6d., marvellous value. Science 

Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern INVALUABLE FOR ALL SKIN DISEASES. 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- , : 

ravings, 6d.; Postage, 3d. List of 300 Lecture Sets, Science Subjects, Holloway § Ointment and Pills may be obtained of 

iews, &e., 6d.; Postage, 2d. Pamphlets Free.—W. C. HUGHES, ll M dici V d 

Speciatist. Brewster House. 82 Mortimer Road, Kingsland, N. a eaicine Yendors. 


THIRD ENGLISH EDITION. 
ON THE SENSATIONS OF TONE AS A PHYSIOLOGICAL BASIS FOR THE THEORY OF MUSIC. 
By HERMANN L. F. HELMHOLTZ, M.D. 


Translated and specially adapted to the use of Musical Students by ALEXANDER J. Extis, F.R.S., &c. With 68 Figures engraved on Wood, and 42 
Passages in Musical Notes. Royal 8vo, 28s. 


LONGMANS, GREEN, & CO., London, New York, and Bombay. 


THE AMERICAN SCIENTIFIC JOURNAL, 


SCIENCE. 


A WEEKLY JOURNAL DEVOTED TO THE ADVANCEMENT OF SCIENCE. 
EpiTorRIAL CoMMITTEE : S. NEWcoMB, Mathematics ; R. S. Woopwarpb, Mechanics; E. C. PICKERING, Astronomy ; T. C. 
MENDENHALL, Physics; R. H. THuRsToN, Engineering ; IRA REMSEN, Chemistry; J. Le ConTe, Geology; W. M. Davis, 
Physiography ; O. C. MARSH, Paleontology ; W. K. Brooks, Invertebrate Zoology ; C. HART MERRIAM, Vertebrate Zoology ; 
S. H. ScuppEr, Entomology ; N. L. Brirron, Botany ; HENRY F. Osporn, General Biology; H. P. Bowpitrcn, Physiology ; 
J. S. BILLinGs, Hygiene ; J. MCKEEN CaTTEL1, Psychology; DANIEL G. BRINTON, J. W. POWELL, Anthropology. 


SINGLE COPIES, 15 CENTS. ANNUAL SUBSCRIPTION, FIVE DOLLARS. 


ENGLISH AND CONTINENTAL SUBSCRIPTIONS, TWENTY-ONE SHILLINGS, MAY BE SENT TO 
MACMILLAN & CO., Lim!TED, 29 AND 30 BEDFORD STREET, COVENT GARDEN, LONDON. 


THE NEW PHOTOGRAPHY. 


HARVEY & PEAK’S INDUCTION COILS of highest quality, from 2 in. to 
20 in. Sparks. 

HARVEY & PEAK’S SPECIAL VACUUM TUBE for Rontcen Rays, 
15s. 6d. each. Large size Photographs of Hanp anp Foor. 

TESLA’S APPARATUS. BATTERIES. 

PATENT PUMP for rapidly producing a Crookes’ Vacuum. 

Illustrated Catalogue, Parts 1 and 2, Sixpence each. 
(BY APPOINTMENT TO THE ROYAL INSTITUTION OF GREAT BRITAIN), 
56 CHARING CROSS ROAD, LONDON, W.C. 
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THE GEOGRAPHICAL JOURNAL. 


CONTENTS, MARCH. Price 2. 

Movements of the Earth’s Crust. By Milne, F. G.S 
The Waters of the North Sea. By H. N. Dickson, F.R 
The Guinea and Equatorial Currents. 3 By 5. “Buchanan, F.R.S. 
Recent African Books. By Edward Heawood, 

Soundaries of British Gui wy —The Evidence of "Maps. By Clements R. 

M: arkham, , President R.G.S 
By Geo. G. —. M.A., B.Sc. 
L. Sclater, M.A., F.Z.S 


Cuinet's “Turkey in Asia’ Review. 

The Geography of Mammals By W. 

The Marshall Islands.. By Dr. Steinbach. 

Boundary Treaties in Siam and Indo-China. 

‘rom Yun-nan to British India. By Prince Henry of Orleans. 

I'he Monthly Record. 

Obituary—General James T. Walker, R.E., C.B., F.R.S. 
dent. The Right Hon. Hugh C. E. Childers, F.R. Ny 
W. May, R.N. By Gieasans R. Markham, C.B., F.R.S. 

—- of the Royal Geographical Society. Geographical Literature 

New Maps. Numerous Maps and Illustrations, 


EDWARD STANFORD, 26 Cockspur Street, S.W. 


NEW BOOKS IN SCIENCE. 


1. A Manual of Physiology. 
By Prof. G. NEIL STEWART, M.A., M.D., D.Sc. (University Series 
of Manuals). 300 Engravings and 5 Coloured Plates. Price 15s. 


2. A Manual of Physics. 


Second Edition, Re-written for Elementary and Advariced Students. 
By WM. PEDDIE, D.Sc., F.R.S.E., Assist. Prof. of Physics, 


University of Edinburgh (University Series) Price 7s. 6d. 


3. Text-book of Veterinary Physiology. 
By Veterinary-Capt. F. SMITH, F.R.C.V.S., F.1.C., Examiner in 
Physiology R.C.V.S. Second Edition, Illustrated. Price 15s. 


4. The Analysis of Food and Drugs. 
For Practical Laboratory Work. By T. H. PEARMAIN and C.G. 
MOO A, F.C.S. The only moderately-priced work extant. 
Price 3s. 6d. 


London: BAILLIERE, TINDALL, 


Strand 


E. LEYBOLD’S ‘NACHFOLCER, 
COLOGNE, GERMANY, 


SCIENTIFIC INSTRUMENT 
MAKERS. 


Apparatus for Experiments 
with Acetylene. 
CROOKES’ TUBES AND INDUCTION COILS 
FOR THE NEW PHOTOGRAPHY. 


ENGLISH PRICE LIST ON “APPLICATION 


By the Presi- 
Captain W. 


be COX, King William Street, 


QUARTZ FIBRES. 


Supplied in any Length up to 6 feet. 
Small Frame, 12 7 


12/6 


Small Frame, containing 12 Lengths 
of 15 inches 


Post Free in po Britain. 


For other Sizes, apply to— 


ELLIOTT BROTHERS, 
101 ST. MARTIN'S LANE, LONDON, W.C. 


R. FRIEDLANDER AND SOHN, 
BERLIN, N.W., Carlstrasse II. 


To be published in the course of a year : 
2 Vols. in 4to (about 1000 pages), _ about 50 hand-coloured plates and 


THE BIRDS OF CELEBES 


AND THE NEIGHBOURING ISLANDS 
(SANGI, TALAUT, SULA, TOGIAN, &c.), 
By A. B. MEYER and L. W. WIGLESWORTH. 


The Work will appear as a whole at the price of £10. (After the publication 
the price will be raised). 


Prospectus on application. 


CHEAP SETS OF IMPORTANT JOURNALS. 
In good condition, and sent Carriage Free in Great Britain, 
NATURE. ComPLete Set, a the gy in 1869 to 1893, 48 


vols., orig. cloth, uniform. NE SET. £12 
TRANSACTIONS OF THE BOTANICAL “SOCIETY ‘of Edinburgh 
17 vols. in 14, 8vo, half calf. Scarce. £7 7s, 


SOMPLETE SET to 1889, 
TRANSACTIONS OF THE ROYAL SoclETY of Edinburgh. 
Ser from the hes 


PLETE SET from vol. i. 1798 to 1890, 36 vols. 4to, half-calf. Rare. 
PHILOSOPHICAL MAGAZINE (The). Comp.ere 
| mencement in 1798 to vol. xx., Fifth Series, 1885 (exc. 1 vol. 1826 and 
»s.), 185 vols., half-bound,&c. VERY SCARCE. £64 
NAUTICAL ALMANAC and Astronomical Ephemeris. Consecu- 
TIVE Ser of this useful Work from 1851 to 1894, 44 vols., 8vo. £2 10s 


WILLIAM FB CLAY, 18 Teviot Place, Edinburgh. 


THIRD EDITION, RE-WRITTEN AND ENLARGED. 
Illustrated, with 67 Woodcuts. 8vo. 21s. net. 


SELECT METHODS IN CHEMICAL ANALYSIS 


(CHIEFLY INORGANIC). 
W. CROOKES, F.R.S., V.P.C.S. 
Editor of the Chemical News. 
GREEN, & CO., 


By 


LONGMANS, Lonpon, New York, AND Bomaay. 


THE 


CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


LIMITED, CARLYLE ROAD, CAMBRIDGE. 

Manufacturers of a new and 
improved form of Rocking 
Microtome for Cutting Flat 
Sections by the Ribbon 
Method. 

Particulars of the above 
will be sent on application. 


Physical and Physiological 
Apparatus of every descrip- 
tion. 

Sole Makers of Otte 
Griffiths’ Pyrometers for the 
Measurement of Tempera 
tures. 

Seismographs and Earth 
Tremor Apparatus. 


Illustrated Catalogue of 
Apparatus Post Free om 
receipt of 1s. 


Address all communications: 
‘‘ Instrument Company, Ltd., Cambridge.” 


PHCENIX FIRE OFFICE, 
19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W 
EsTABLISHED 1782. 
MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 


PROMPT PAYMENT OF CLAIMS 
SecreTaries—W. C. MACDONALD and F. B. MACDONALD. 
__ LOSSES PAID OVER £20,000,000. 


Wm. & GEo. LAW. 


COFFEE—SUGAR—TEA. 


104 NEW OXFORD STREET, W.C. 
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SHADOW PHOTOGRAPHY 


BY MEANS OF X-RAYS. 


In consequence of the number of applications and inquiries regarding the economical 
Apparatus used by me for Experiments with X-Rays, I am now putting on the market 
complete Sets for Amateurs and Professional Men, comprising Induction Coil, necessary 
Primary Cells, Dark Slide, and Special Tube (Patent applied for), at the following 
prices :— 

No. 1 Set ... we £2100 


This Set is intended only for Shadowgrams of small metal and other objects through wood or vulcanite. 


No. 2 Set ... £4 00 


Shadowgrams of larger objects can be obtained with this Set. The shadow of bones of the hand can also be obtained 
with long exposure. 


No. 3 Set ... .. £6100 


Shadowgrams of the bones of the hand can be obtained with thirty minutes’ exposure with this Set. 


No. 4 Set ... ... £10 10 0 


This Set for Surgeons, &c., but will not be ready for delivery for three weeks. 


Sets No. 1, 2, and 3, can be supplied at once in moderate numbers, and can be returned, if not satisfactory, and if 
delivered in Edinburgh in good order. 


Cheques should be crossed “ National Bank of Scotland.” 


DOUGLAS NEALE, 10 RUTLAND SQUARE, EDINBURGH. 
RONTGEN’S x-ray NEW PHOTOGRAPHY. 


“OPTIMUS.” 
INDUCTION COILS. 
BATTERIES. 
AS. CROOKES’ TUBES, &c. 
PRICES SENT POST FREE ON APPLICATION. 


‘INTENSITY Corts, How MADE AND How Usep.” Stiff Boards, 15s. 


TOTAL ECLIPSE OF THE SUN. 


AUGUST 1896. 
VISIBLE IN LAPLAND. 


In order to view the EcLipsE to the greatest meri or to spend some time at VARDO or VADsO, Messrs. THOS. COOK 
AND SON issue Tickets to BERGEN or TRONDHJEM and BACK by any Route or Line of Steamers, and thence by Mail Steamers 
to or or any other point. 


SPECIAL ECLIPSE CRUISES BY STEAMERS GARONNE AND LUSITANIA, 
WITH SHORE EXCURSIONS 
TO VADSO AND THE FJORDS. 
LEAVING LONDON FRIDAYS, JULY 24TH AND 3I1sT. 
Programmes Free. 
THOS. COOK AND SON, LUDGATE CIRCUS, LONDON, AND BRANCHES. 
CHIEF OFFICE IN Norway: TORVET, BERGEN. 


| 
96 
HN, 
‘H. 
Rocking 
TALD. 
— 
W.C. 


cxlvi 


NATURE 


[Marcu 12, 1896 


NOT. ICE. citiieatiaienine pa business letters for NATURE should be sitonaah to the Publisher Ss; Editorial 


communications to the Editor. 


SUBSCRIPTIONS TO “NATURE.” 


a 

To ALL PLACES ABROAD :— 

o 8 oO 


The telegraphic address of NATURE zs “ PHUSIS,” 


LONDON. 
CHARGES FOR ADVERTISEMENTS, 

Three Linesin Column ....... Oo 2 6 
009 
One Eighth Page, or Quarter Column . 0 18 6 
Quarter Page, or Half a Column ... 115 0 
Half a Page, ora Column ...... 3 50 


Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE 


: 29 BEDFORD STREET, STRAND, W.C. 


MESSRS. MACMILLAN & CO.’S BOOKS — 


FOR 


STUDENTS OF BOTANY. 


PRACTICAL BOTANY for 
GINNERS. By Prof. F. O. BOWER, D.Sc., F.R.S., 
Author of ‘* A Course of Practical Instruction in Botany.” 


Globe 8vo. 35. 6d. 

COURSE of PRACTICAL IN- 
STRUCTION in BOTANY. By F. O. BOWER, D.Sc., 
F.R.S., Regius Professor of Ss gee in the University of 
Glasgow. Crown 8vo. 10s. 

FIRST LESSONS PRACTICAL 

BOTANY. By G. T. BETTANY, M.A., B.Sc., F.L.S., 
late Lecturer on Botany in Guy’s Hospital Medical School, 
sometime Examiner in Botany, Cambridge University 
Local Examinations. Pot 8vo, Is. 


BOTANY. By Sir J. D. Hooker, 
F.R.S. With Illustrations. Pot 8vo. 2 
The STUDENT’S FLORA of the 


BRITISH ISLANDS. By Sir J. D. HOOKER, F.R.S. 
Third Edition. Globe 8vo. Ios. 6a. 


LESSONS in ELEMENTARY 
BOTANY. By DANIEL OLIVER, F.R.S. The Part 
on Systematic Botany based upon material left in manu- 
script by the late Prof. HENsLow. With numerous I]lustra- 
tions. Third Edition, Feap. 8vo. 4s. 6d. 


FIRST BOOK of INDIAN BOTANY. 
-R.S. With numerous IIlustra- 


SCIENTIFIC PAPERS of ASA GRAY. 


Selected by CHARLES SPRAGUE SARGENT. Vol. 
I. Reviews of Works on Botany and Related Subjects, 
1834-1887. Vol. II. Essays, Biographical Sketches, 
1841-1886. 8vo. 21s. 


GRAY’S BOTANICAL TEXT-BOOK 
(Sixth Edition). 

Vol. I. StTRucTURAL BOTANY: or Organography on the 
Basis of Morphology. To which is added The Principles of 
Taxonomy and Phytography, and a Glossary of Botanical 
Terms. By ASA GRAY. §8vo. Ios. 6d. 

Vol. II. PHysioLoGicaAL BOoTany. 
History of Phenogamous Plants. 


A 


II. Vegetable Physiology. 


COLOURS 


I. Outlines of the | 


By G. LINCOLN GOODALE, A.M., M.D., Professor of 


Botany in Harvard University. 8vo. 10s. 6d. 


The STRUCTURE and DEVELOP- | 


MENT of the MOSSES and FERNS (Archegoniate). 
By DOUGLAS HOUGHTON CAMPBELL, Ph.D., 
Professor of Botany in the Leland Stanford Minor Uni- 
versity. Medium 8vo. 145. net. 


The STUDY of the 
FERNS by the COLLODION METHOD. For Advanced 
and Collegiate Students. By GEORGE F. ATKINSON, 

Ph.B., Associate Professor of Cryptogamic Botany in 

Cornell University. 8vo. 8s. 6d. net. 


A 
BIOLOGY of. 


MACMILLAN AND CO., 


The FERTILISATION of FLOWERS. 
By Prof. HERMANN MULLER. Translated and Edited 
by D’Arcy W. THompson, B.A., Scholar of Trinity Col- 
lege, Cambridge. With a Preface by CHARLES Darwin. 
With Illustrations. Medium 8vo. 21s. 


FLOWERS, FRUITS, and LEAVES, 
By Sir JOHN LUBBOCK, yor ~ F.R.S. With numerous 
Illustrations. Crown 8vo. [Nature Series. 

The BOOK of the ROSE. By Rev. A. 
FOSTER-MELLIAR. Illustrated. Extra Crown 8vo, 
8s. 6d. net 


BRITISH WILD FLOWERS, 
considered in Relation to Insects. With numerous IIlustra- 
tions. By Sir JOHN LUBBOCK, Bart., F.R.S. Crown 

6d. [Nature Series. 
of FLOWERS, as 


Illustrated in the British Flora. By GRANT ALLEN. 
With Illustrations. Crown 8vo. 35. 6a. [Nature Series. 


BRITISH FOREST TREES and their 


SYLVICULTURAL CHARACTERISTICS and 
TREATMENT. By JOHN NISBET, of the Indian 
Forest Service. Crown 8vo. 6s. net. 


TIMBER and some of its DISEASES. 
By H. MARSHALL WARD, M.A., F.R.S., F.L.S., 
late Fellow of Christ’s Cambridge. With Illus- 
trations. Crown 8vo. [Nature Series. 


TEXT-BOOK ‘the DISEASES of 


TREES. By Professor R. HARTIG. Translated by 
Dr. W. SOMERVILLE, Professor of Agriculture and 
Forestry at Durham College of Science. With a Preface 
by Prof. H. MARSHALL Warp, F.R.S. With numerous 
Illustrations. 8vo. 10s. net. 


TIMBER and TIMBER TREES, 


Native «nd Foreign. By THOMAS LASLETT, Timber 
Inspector to the Admiralty. New Edition. Revised by 
Prof. H. MARSHALL WARD, F.R.S. Crown 8vo. 8s. 6d. 
DISEASES of FIELD and GARDEN 
CROPS, chiefly such as are caused by Fungi. By 
WORTHINGTON G. SMITH, F.L.S., M.A.I., Member 
of the Scientific Committee, Horticultural Society. With 


143 em © Drawn and Engraved by the Author. 
Feap. 8vo. 45. 


SCIENCE PAPERS, chiefly Pharmaco- 


logical and Botanical. By DANIEL HANBURY, F.R.S. 
Edited with Memoir by age IncE, F.L.S., F.C.S. 


With Portrait. Medium 8vo. 

DICTIONARY a POPULAR 
NAMES of the PLANTS which FURNISH the 
NATURAL and ACQUIRED WANTS of MAN, in all 
MATTERS of DOMESTIC and GENERAL ECO- 
NOMY: their History, Products, and Uses. By JOHN 
SMITH, A.L.S., Author of Historia Filicum, His- 
tory of Bible Plants,” &c., &c. Medium 8vo. 145. 


LIMITED, LONDON. 
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MESSRS. MACMILLAN & CO. BOOKS 


STUDENTS OF 


COLUMBIA UNIVERSITY BIOLOGICAL SERIES. 
EDITED BY 
HENRY FAIRFIELD OSBORN, 
Da Costa Professor of Biology in Columbia College. 


I. AMPH!OXUS AND THE ANCES. 
TRY OF THE VERTEBRATES. By ARTHUR 
WILLEY, B.Sc., Tutor in Biology, Columbia College ; 
Balfour Student of the University of Cambridge. With a 
Preface by HENRY FAIRFIELD OSBORN. 8vo. Ios. 6d. net. 


Il. FROM THE GREEKS TO DAR- 
WIN. An Outline of the Development of the Evolution 
Idea. By HENRY FAIRFIELD OSBORN, Sc.D., 
Da Costa Professor of Biology in Columbia College, Curator 
in the American Museum of Natural History. 8vo. 9s. net. 


Ill. FISHES, LIVING AND FOSSIL. 
An Outline of their Forms and Probable Relationships. 
By BASHFORD DEAN, Ph.D., Instructor in Biology, 
Columbia College, New York City. 8vo. Ios. 6d. net. 


IV. THE CELLIN DEVELOPMENT 
AND INHERITANCE. By EDMUND B. WILSON, 
Ph.D., J.H.U. preparation. 

AN ATLAS OF THE FERTILI- 
SATION AND KARYOKINESIS OF THE OVUM. 
By EDMUND B. WILSON, Ph.D., with the co-operation 
of EDWARD LEAMING, M. D, F. oR. P.S. 4to. 175. net. 


SOCIAL EVOLUTION. By BENJAMIN | 
KIDD. New and Cheaper Edition, Revised, with a New 
Preface. Sixteenth Thousand. Cr. 8vo. 5s. net. | 

THE EVOLUTION OF INDUSTRY. | 
By HENRY DYER, C.E., M.A., D.Sc. 8vo. 10s. net. | 


EVOLUTION AND MAN’S PLACE 
IN NATURE. By HENRY CALDERWOOD, LL.D., 
Professor of Moral Philosophy, University of Edinburgh. 
Second Edition, almost entirely rewritten. Demy 8vo. Ios. 


THE RELATIONS OF MIND AND 


BRAIN. By Prof. H. CALDERWOOD, LL.D. 
Third Edition. 8vo. 8s. 
MENTAL DEVELOPMENT IN. 


THE CHILD AND THE RACE. By JAMES MARK 
BALDWIN, M.A., Ph.D., Stuart Professor of Psychology 
in Princeton University. Ios. net. 


MATERIALS FOR THE STUDY 
OF VARIATION. Treated with Especial Regard to 
Discontinuity in the Origin of Species. By WILLIAM | 
BATESON, M.A., F.R.S., Fellow of St. John’s College, 
Cambridge. 8vo. 215. net. 


A THEORY OF DEVELOPMENT. 
AND HEREDITY. By HENRY B. ORR, Ph.D., Pro- 
fessor at the Tulane University of Louisiana. Crown 8vo. | 


6s. net. | 
ORGANIC EVOLUTION AS THE. 
RESULT OF THE INHERITANCE OF ACQUIRED | 
CHARACTERS ACCORDING TO THE LAWS OF 
ORGANIC GROWTH. By Dr. G. H. THEODOR | 
EIMER, Professor of Zoology and Comparative Anatomy 
in Tiibingen. Translated by J. T. CUNNINGHAM, 
M.A., F.R.S.E., late Fellow of University College, 
Oxford. 8vo. 125. 6d. | 


MACMILLAN AND CO. 


EXPERIMENTAL 


OR 


EVOLUTION. 


By A. R. WALLACE, F.R.S. 
DARWINISM: an Exposition of the 


Theory of Natural Selection, with Some of its Applications. 
With Maps and Illustrations. ExtraCrown 8vo. 9s. 


NATURAL SELECTION AND 
TROPICAL NATURE. Essays on Descriptive and 
Theoretical Biology. Extra Crown 8vo. 6s. 


ISLAND LIFE;; or the Phenomena and 


Causes of Insular Faunas and Fioras. Including a Revision 
and Attempted Solution of the Problem of Geological 
Climates. With Illustrations and Maps. Second Edition. 
Extra Crown 8vo. 6s. 


THE GEOGRAPHICAL DISTRIBU- 
TION OF ANIMALS; with a Study of the Relations of 
Living and Extinct Faunas as Elucidating the Past Changes 
of the Earth’s Surface. With Maps and Illustrations. In 
Two Vols. Medium 8vo. 42s. 


By T. H. HUXLEY, F.R.S. 


METHOD AND RESULTS. Globe 


8vo. 


DARWINIANA. Globe 8vo. 5s. 
MAN’S PLACE IN NATURE; and 


other Anthropological Essays. Globe 8vo. 55. 


CHARLES DARWIN. Memorial 
Notices reprinted from Nature. By THOMAS H. 
HUXLEY, F.R.S.; G. J. ROMANES, F.R.S.; Sir 
ARCHIBALD GEIKIE, F.R.S.; and W. T. DYER, 
F.R.S. Crown 8vo. 2s. 6d. (Nature Series. 


THE SCIENTIFIC EVIDENCES 
OF ORGANIC EVOLUTION. By GEORGE J. 
ROMANES, M.A., LL.D., F.R.S. Crown 8vo. 2s. 6d. 

[Nature Series. 


|'ARE THE EFFECTS OF USE 


AND DISUSE INHERITED? An Examination of the 
View held by Spencer and Darwin. By WM. P. BALL. 
Crown 8vo. 35. 6d. [Nature Series. 


EVOLUTION. 
Lectures delivered in the ‘‘ Summer School of Science and 
Art,” in Edinburgh, August 1891. By HENRY DE 
VARIGNY, D.Sc., Assistant in the Museum d’Histoire 
Naturelle, Member of the Société de Biologie. Crown 
8vo. 55. [Nature Series. 

By SIR JOHN LUBBOCK, F.R.S. 

FLOWERS,FRUITS, AND LEAVES. 


Illustrated. Crown 8vo. 4s. 6d. [Nature Series. 


ON BRITISH WILD FLOWERS, 


considered in Relation to Insects. Illustrated. Crown 


45. 6d. (Nature Series. 


THE ORIGIN AND METAMOR- 
PHOSES OF INSECTS. With Illustrations. Crown 
8vo. 35. 6d. [Nature Series. 

By PROF. JOHN FISKE. 

OUTLINES OF COSMIC PHILO- 


SOPHY, based on the Doctrine of Evolution. With 
Criticisms on the Positive Philosophy. Two Vols. 8vo. 


MAN’S DESTINY VIEWED _IN 


THE LIGHT OF HIS ORIGIN. Crown 8vo. 3s. 6d. 
LIMITED, LONDON. 
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NEW AND INTERESTING MICROSCOPIC OBJECTS, 


Gad Fly, Tabanus bovinus ow 2 Transverse Section Pacinian Body in Human Subcutaneous had 
leas of Sparrow, Male and Female on one Slide very fine . 0 30 
Whole Water Spider, Argyroneta aquatica... Junction of sophagus and Stomach, Human 1g 
Alimentary Canal of Blow Fly, Male or Female __ ... each o 3 6 uman Internal Ear, Section, showing Cochlea _ ... O 
New Polycistina from Cluff's Estate, Barbados, Transparent .. 0 1 6 Bacillus of Diphtheria in Section of False Membrane © 30 
Chimburazo New Chemical Crystals for use with the Micro-Polar ‘iscope— 
Shell of Orbitolite, opaque o 1 6 Thionuric Acid, Thionurate of Calcium, Meconic Acid, 
Type Slide of 50 British Fors aminifera, ea each Specie with its name Antipyrin on ww» each o I 
photographed beneath on Set of 12 Slides illustrating Physiography, i in Case om 014 6 
Group of about 30 Insects’ Eggs o 5 6 Set of 12 Sections of Typical Rocks, in Case ... one “a ~~ Oe 


Set of 12 Slides, illustrating the Anatomy of a Drone Fly, in Case o 15 6 
Any of the above Objects forwarded by return on receipt of remittance for price. a gaan List, representing a Stock of 40,000 First-class Obje ts, 
sent Post free on applica 
MICROSCOPES AND APPARATUS. 

WATSON & SONS’ “GRAND MODEL” VAN HEURCK MICROSCOPE. Has completely rotating stage : the mechanical movements of stage ar 
controlled by ~_ ie heads working on one centre ; when set horizontally, the height to the centre of the eyepiece is 10 inches, the normal reading 
distance. Th pod foot, which is very massive, has a spread of 10 inches in each direction. Full particulars forwarded on application. 

WATSON & sone NEW CENTREING UNDERFITTING can be applied to almost any make of Student's Microscope. It enables the Sub-stage 
Condenser to be centred precisely with the Objective. Particulars on application. 

Full Illustrated Tso of Mic “an é and Apparatus sent Post free on application to 
WATS so  Orricians TO H.M. GoveRNMENT. 


ww. 
Sole London Address: 313 HIGH HOLBORN, TONDON, W.C., and 78 Swanston Street, Melbourne, Australia. 


CROSSLEYV’S OIk ENGINES. 


PORTABLE OIL ENGINES. Suitable for all classes 
ECONOMICAL, of Agricultural 
POWERFUL, Work. 
EFFICIENT. 


REFERENCES, dc., ON 
APPLICATION. 


Cost of Working: 
HALF-PENNY per Horse 
Power per Hour. 


CROSSLEY BROS., — OPENSHAW, MANCHESTER. 


THE NEW LIGHT anpb 
THE NEW PHOTOGRAPHY. 


CROOKES’ RADIANT MATTER TUBES, for Experiments, supplied at the shortest notice. Various 
patterns and sizes kept in stock. Any design made to order. 


J. J. HICKS, 


8,9, & 10 HATTON GARDEN, LONDON, E.AC. 


Telegraphic Address—‘*‘ LENTICULAR, LONDON.” 


KING MENDHAM & CO. 


MANUFACTURERS OF 


WIMSHURST MACHINES. 


No. 502, with 12 in. Plates, £2 15 | No. 504, with 17 in. Plates, £4 10 
»» 503, 55 I5in. 315] 505, 5 20in. ,, 5 10 


ELECTRICAL A PPARATUS 


For Lecture, Experimental, and other Purposes. 


Write for Large New Catalogue (1st Section, ‘‘ EXPERIMENTAL"’), 
Sixth Edition, 100 pp., 620 Illustrations, Post Free, 8d. 


WESTERN ELECTRICAL WORKS, BRISTOL. 


ESTABLISHED 1876. 


Printed_by RicHarp Ciay anp Sons, Limirep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of Santis wath published by 
MAcMILLAN AND Co., Limirep, at 29 Bedford Street, London, W.C., and 66 Fifth Avenue, New York.—Tuurspay, March 12, 1896. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
the solid ground 
Of Nature trusts the mind which builds for aye.’—WoORDSWORTH. 


No. 1377, VOL. 53.] 


THURSDAY, MARCH 10, 1896. 


[PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.] 


{All Rights are Reserved. 


FLUORESCENT SCREENS 


FOR USE WITH THE RONTGEN X-RAYS. 


The long Series of careful experiments conducted in the 
Chemical Laboratory of King’s College, London, has resulted 
in the production of a Fluorescent Screen giving far finer results 
than anything previously obtainable, and Messrs. NEWTON & Co. 


are now manufacturing similar Screens 6 inches in diameter, | 


suitably mounted, 
Price £4 4s. each.’ 


A special ‘‘ Focus” Tube should be used with these Screens, 
and about a 6” Spark from an Induction Coil. 

Price of S»ecial Focus Tube, 42s. 

With the above, the Bones in the Hand and Arm show clearly, 
and a Coin can be readily seen through a block of Wood 23” 
thick, such as is used for paving the streets. 

Orders can now be booked, and it is hoped to begin supplying 
next week. 

SOLE MAKERS: 
NEWB TON & CO. 
3 FLEET STREET, LONDON. 


X-Ray “Focus” Tubes for Photography, 35s. each. 
Comple te Sets oe. A ppar atus for Photography, ‘£18 18s. 


NOW READY. 3kD EDITION. 


CHEMICAL HANDICRAFT. 


A CLASSIFIED AND DeEscRIPTIVE CATALOGUE OF CHEMICAL 
APPARATUS AND REAGENTS, suitable for the performance of 
Class Experiments, for every Process of Chemical Research 


and for Chemical Testing in the Arts. Accompanied by copious | 
Notes, explanatory of the construction and use of the Apparatus. | 


In One Large Volume, Royal 8vo, 440 pp., Illustrated 
by 1500 Engravings. Price 3s. Post free. 

This Edition has been entirely rewritten up to date, and is 
illustrated by many hundreds of new Engravings specially 
prepared from Photographs of the Apparatus. 

The prices have been thoroughly revised, and the book forms the 
MOST COMPLETE and CHEAPEST CATALOGUE 
of MODERN APPARATUS and REAGENTS extant. 


JOHN ‘J. GRIFFIN & SONS, LE, 
22 GARRICK STREET, LONDON, W.. 


NALDER BROS. & CO. 


16 RED LION STREET, 
CLERKENWELL, E.C. 


Universal Shunt 
for Galvanometers, 
As described by 
Prof. AYRTON. 


Price £3 15s. 


For Galvanometers up 


to 10,000 Ohms. 


CATALOGUES ON APPLICATION. 


NEGRETTI & ZAM BRA, 


SOLE MAKERS OF 


JORDAN'S (PATENT) SUNSHINE RECORDER, 


New Simplified Model, 
adjustable for any 
latitude, and tho- 
roughly efficient. 


Price £1 7s. 6d. 


Sensitised Charts, 
5s. per 100. 


NEGRETTI 


ZAMBRA, 


Scientific Instrument 
Makers to the Queen, 


38 HOLBORN VIADUCT. 


Branches—45 CoRNHILL, 
122 REGENT STREET, 
Lonpbon. 


ILLUSTRATED DESCRIPTION POST FREE. 
Telegraphic Address, ‘‘ Negretti, London.” 


Telephone No. 6583. 
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PRIFYSGOL CYMRU. 
UNIVERSITY OF WALES. 


The University Court is about to proceed to the Election of External 
Examiners in the following Departments for the year 1896 :— 


Greek Language and Literature. History. 

Latin Language and Literature. Philosophy. 

English Language and Literature. Mathematics. 
Welsh Language and Literature. Physics. 

Language and Literature. Chemistry. 

German Language and Literature. Botany. 

Hebrew Language and Literature. Zoology 


Candidates must send in their names to the Registrar, with any attestation 
of their qualifications they may think desirable, on or before Wednesday, 
April 15. 

Information in regard to the work and stipends of Examiners may be 


obtained on application to 
IVOR JAMES, Registrar. 
University Offices, Town Hall Chambers, Newport, Mon. 
March 11, 1896. 


THE ELECTRICAL 


AND 


GENERAL ENGINEERING COLLEGE, 


AND 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 
EARL’S COURT, S.W. 


Principac—G. W. pe TUNZELMANN, B.Sc., M.I.E E. 
Senior-Instructor—C, CAPITO, M.1.E.E., M.1.M E. 

Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Tools, Pattern Shop, &e. 

The College provides a Training for Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students in Mathematics, Physics, Chem- 
istry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering | Cooper’ s Hill and the Central Institution. 


TECHNOLOGICAL EXAMINATIONS, 1896. 


CITY AND GUILDS OF LONDON 
INSTITUTE. 


Application Forms for the Examinations in Technology, to be held on 
April 25, May 4,5, 6, 7 and g, can be obtained by applying not later than 
March 23, to the Examinations Department, City and Guilds of London 
Institute, Exhibition Road, London, S.W. 


TECHNOLOGICAL EXAMINATIONS, 1896. 
CITY AND GUILDS OF LONDON 
INSTITUTE. 


Candidates in Technology, not being Students of any Registered Class, 
desirous of sitting for the Institute’s Examinations, should apply at once to 
the Secretary of the nearest Technical or Science School. Failing to 
arrange with any Loca: Secretary, individual Candidates desirous of being 
examined in London, should apply, not later than April 18, to the Ex- 
aminations Department, City and Guilds of London Institute, Exhibition 
Road, London, S.W. 


COOPERS’ COMPANY SCHOOL, 
TREDEGAR SQUARE, BOW, E. 

SCIENCE MASTER required, to commence duty May 5. Graduate 
preferred, experienced in teaching Practical Chemistry, Physics, &c. Salary 
4200 per annum. 

Also an INSTRUCTOR in MANUAL TRAINING (Wood), to give 1} 
hours per day, at a Salary of £40 per annum. 

Applications, with copies of recent testimonials, to be sent to Rev. HENRY 
PInvDER, Head Master, on or before the 31st inst. 

March 13, 1896. 


THE NEW RONTGEN PHOTOGRAPHY. 


A Lecture, in Aid of St. Thomas's Hospital Appeal Fund, will be given in 
Tue Governors’ Hatt, St. Tuomas’s Hosprirat, 
On Tuesday, March 31, at 9 o'clock p.m. 
By A. CAMPBELL SWINTON,,. Esq. 
With Lime-Light Illustrations and Practical Demonstrations. 


Tickets, 10s. 6d. each, can be obtained on application to the TREASURER, 
The Counting House, St. Thomas's Hospital, S.E 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, Goniometers, Cathetometers, Optical 
Benches, &c., &c. Instruments for special purposes constructed to Clients’ 
own designs. Price List on application. 


W. WILSON (formerly Foreman at Messrs. ELLIOTT Bros.), 
56 Crogsland Road, Chalk Farm, London, N.W. 


MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 
MW 44 Hatton Garden, London. 
Catalogues Free. 


THE GEOLOGICAL TIME PAPERs. 
No. 1. The R. Geological Time Scale. Price 14. 
O'DRISCOLL, LENNOX, & CO., 10 and 12 Elephant Road, Elephant 
and Castle, S.E. 


SKELETONS FOR STUDENTS; viz.: 


4s., Rabbit 8s. 6¢., Pigeon 8s. 6d., Fowl 6d., Skull of Dog 
Ss. 6d. —Address, Witton, Healey, Batley. 


ae SLIDES IN ZOOLOGY AND BOTANY. 


We have now ready extensive series of beautifully executed Lantern 
Slides, specially selected and adapted for Popular Science Lectures. 
The following are a few of the Sets in stock :— 


1. Evolution. : 8. The Metamorphoses of Insects, 
Objects of the Sea- 9. The Beginnings of Life (Pro. 
3- The Contents of the Tow-Net. » 


4. A Dredging Cruise. 

5. Zoophytes and Jelly-fish. 

6. Star-fish and Sea-urchins. 

7- The Metamorphoses of Crus- 


zo. Elementary Zoology. 
11. The Fertilisation of Flowers, 
12. The Mechanism of Plants. 


tacea, 13. The Scenery of Jersey. 
The number of Slides in each Series can be varied to suit individual 
requirements. 


Price 1/- each, with reduction for a Quantity. 


Slides ¢o Order at same Price as from Stock; on Hire at 
2/- per doz. 

Perfect Workmanship Guaranteed. Full Particulars on 
application. 


JAMES HORNELL, BIOLOGICAL LABORATORY, JERSEY. 


LIVING SPECIMENS FOR 
THE MICROSCOPE, 


Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purpose 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, ophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana > Lineus, axyehyili Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus ; ; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus; Ascidia, Salpa 
(preserved), Scyllium, Raia, &e., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. 


THE DIRECTOR. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
Illustrate the leading Text-books, in Boxes, with Trays. 


50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s. 


New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils, Post Free. 


ROCK SECTIONS for the MICROSCOPE, from 1s. 6d. each, Post Free, 
CATALOGUES GRATIS. 


CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c., 
always in stock. 


THOMAS D. RUSSELL 
78 NEWGATE STREET, LONDON, E.C. 


F. H. BUTLER, M.A. Oxon., Assoc. R. 8. Mines, 


RAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, / Minerals, Fossils, and other Objects 
Scientific Interest. 

The following can ... fs furnished :—Alveolina and Miliolina Limestone, 
Selsey ; Chaik-Rock, Bucks ; Triassic Conglomerate, S. Devon ; Tourma- 
line-Granite and Elvan, near Ivy Bridge; Troctolite, Hornblende- Schist, 
Gabbro, Mica-Diorite, Serpentine with unaltered Olivine and with Bastite, 
Coverack and the Lizard district ; and Kaolin Rock with Fluor, Epidiorite, 
Spotted Schist, coarse Biotite-Granite, and massive Biotite, E. Cornwall.— 
Micro. sections of many of the above ready or in preparation. Students, 
rock-sections, a series at 1s. each. Zinc, Gold, Tin, and Iron Ores for assay- 


ing. Cabinets, Specimen Trays and Boxes, and Micro-Glass of any 


description supplied. 
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PHYSIOGRAPHY AND GEOLOGY. 


COLLECTIONS AND MICROSCOPIC SLIDES 


To illustrate above, as advised by Science and Art Directory, 
ARRANGED BY 


JAMES R. GREGORY & CO. 


MINERALOGISTS, &c. 


To Science and Art Department, —, Indian, and Colonial Museums, 


STORES AND OFFICES: 


1 KELSO PLACE, KENSINGTON, W. 
New Catalogues and Lists Free. 


SCIENCE LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL 
LANTERN, used by late W. Lant el for Be E Prof. ForsEs, &c 
Miniature Triple Lantern constructed for B. Ma 
siccess) New Oxyhydrogen Microscope. ¥ a. Lanterns 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr. H. 
Grattan GuINNEss, Madame ApELINA Patti, &c. Patent Pamphengos 
Science Lanterns. The Universa! Lantern + -inch Condensors, 4-wick Lamp, 
Portrait Combination front Lenses, £1 5s. 6a@., marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
ravings, 6d. ; a. 3d. List of 300 Lecture Sets, Science Subjects, 

iews, se 6d.; Postage, 2d. Pamphlets Free.—W. C. HUGHES, 
SPECIALIST. Brewster House. 82 Mortimer Road, N. 


EPPS'S COCOAINE. 


COCOA-NIB EXTRACT. 
(TEA-LIKE.) 


The choicest roasted nibs (broken-up beans) of the natural Cocoa on being 
subjected to powerful hydraulic pressure, give forth their excess of oil, 
leaving for use a finely-flavoured powder—‘‘Cocoaine,” a product which, 
when prepared with boiling w 
now, with many, beneficially taking the place. Its active principle being a 
gentle nerve stimulant, supplies the needed energy without unduly exciting 
the system. 


-HOLLOWAY’S PILLS 


CURE 


Biliousness, Sick Headache, Indigestion 
and all Internal Complaints. 


CAN BE TAKEN BY THE MOST DELICATE. 


Holloway’s Pills and Ointment may be obtained of 
all Medicine Vendors. 
ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


liaplements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


Apparatus for estimation of sulphur in spent oxide. 


LDEN, | 
or 


FREDK. JACKSON & Go. 


(Late MOTTERSHEAD & CO.), 


{4 CROSS STREET, MANCHESTER 


Goods Entrance: 10 half-Moon Street, 


LABORATORY FURNISHERS, 


mporters, Manufacturers, and Dealers in 


CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 
Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 
Illustrated Catalogue of Apparatus, with Price List 
of Chemicals, free on application. 
Telegraphic Address—“‘ APPARATUS, MANCHESTER.” 

Telephone Number—2038. 


— 


s | STANLEY | STANLEY 


Mathematical Instrument Manufacturer to H. M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every description 
Of the Highest Quality and Finish, at most Moderate Prices. 
Illustrated Price List Post Free. 

W. F.S. obtained the only Medal in the Great Exhibition of 1862 for 


| Excellence of Construction of Mathematical Instruments, and the only Gop 


water, has the consistence of tea, of which it is | 


MEpAL in the International Inventions Exhibition 1885 for Mathematical 


Work. Silver Medal, Architects’ Exhibition, 1886. 
Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


MICROSCOPES. 


FOR SALE—A BARGAIN. 

SPLENDID BINOCULAR, by Ross, No. 1, largest size, with highest 
class objectives and accessories, cost £150 ; ag ‘£68 10S. 

A ditto, largest size, No. 1, cost £120 ; price £ 
FIRST-CLASS BINOCULAR, by “Beck, cost £120 ; price 

55 108. 

Largest Size MONOCULAR, with Objectives, &e. , Millikinand Lawley, 
a MAGNIFICENT MICROSCOPE, quite new ; SWIFT'S PORTABLE 
BINOCULAR, = £05 Smith and Beck's MONOCUL AR MICRO- 
SCOPE, cost £60 ; 

Some fine OBJECTIVES by Ross, Powell and Lealand, Beck, &c. 


| Bargains. 


These Bargains can be had on the Hire-Purchase System. 
Apply W. C. HUGHES, BREWSTER HOUSE, 82 MORTIMER 
ROAD, KINGSLAND, N. LONDON. 


To SCIENTISTS and LANTERNISTS, &c. 


THE ART OF PROJECTION, AND COMPLETE 
MAGIC LANTERN MANUAL, by an Expert. Over 100 fine Illus- 
trations, with Priceless wrinkles in all Branches of Optical Projection. 
Never before Published. How to choose, what to avoid, and how to 
use Oil, Limelight, Dissolving, Electric, Opaque, Microscopic, and 
Polarising Lanterns, Slide Making and Painting, Enlarging, Register- 
ing, &c., &c. Prof. MALDEN says :—‘‘ A thoroughly practical work, 
and should be studied by the experienced operator and amateur alike.” 
A complete vade mecum of Optical Lantern Manipulations. Price, 
bound in Cloth, 3s. 6d.; Postage, 5¢. Worth its weight in gold. Send 
for Opinions of the Scientific Press to Mr. HUGHES, Brewster House, 
Mortimer Road Kingsland, North London. 


NOTICE. — Advertisements and business for NATURE should be addressed to the Publishers "Editorial 


communications to the Editor. 


SUBSCRIPTIONS TO “NATURE.” 


& 

To ALL PLACES 


The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


CHARGES FOR ADVERTISEMENTS. 

Three Linesin Column ....... 4 2 

Per Line after .. . 00 
One Eighth Page, or Quarter Column . o 18 
Quarter Page, or Half a Column .. . 
Half a Page, ora Column ...... 
Whole Page ....- ees 


1 15 
6 6 


aon 


to MACMILLAN & CO., Limited. 
OFFICE : 29 BEDFORD STREET, STRAND, W.C. 
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THE NEW LIGHT and 
THE NEW PHOTOGRAPHY. 


CROOKES’ RADIANT MATTER TUBES, for Experiments, supplied at the shortest notice. Various 
patterns and sizes kept in stock. Any design made to order. 


HICKS 


(THE ORIGINAL MAKER OF CROOKES’ TUBES AND RADIOMETERS), 
8,9, & 10 HATTON GARDEN, LONDON, E.C, 


Telegraphic Address—‘‘ LENTICULAR, LONDON.” 
RONTGEN’S PHOTOGRAPHY. 


X-Ray Tubes, from 
12s. 6d. 


Set of Apparatus, Rapid X-Ray Tubes, 


for large size 
Negatives 
(83 X 64), 25s. 


of Superior Quality, 


from £7 7s. 


REYNOLDS & BRANSON,LEEDS By 35s. 


Illustrated List of Induction Coils, Batteries, X-Ray, Geissler’s and Crookes’ Tubes, Apparatus for 100-Volt 
Alternating Current, &c., Post free. ; 
Specimen Radiographs, and the Apparatus used to produce them, on view. 


REYNOLDS & BRANSON, LEEDS. 


RONTGEN’S x-ray NEW PHOTOGRAPHY. 


“OPTIMUS.” 
INDUCTION COILS. 
: = BATTERIES. 
oe Sa CROOKES’ TUBES, &c. 
PRICES SENT POST FREE ON APPLICATION. 


INTENSITY Coi_ts, How MADE AND How UseEp.” Stiff Boards, 1s. 


PERKEN, SON RAVMENT, 


TOTAL ECLIPSE OF THE SUN. 


AUGUST oth, 18096. 
VISIBLE IN LAPLAND. 


In order to view the EcLipse to the greatest advantage, or to spend some time at VARDO6 or VADsO, Messrs. THOS. COOK 
AND SON issue Tickets to BERGEN or TRONDHJEM and BACK by any Route or Line of Steamers, and thence by Mail Steamers 
to Bopé or VARDO, or any other point. 

SPECIAL ECLIPSE CRUISES BY STEAMERS GARONNE AND LUSITANIA, 

WITH SHORE EXCURSIONS 
TO VADSO AND THE FJORDS. 
LEAVING LONDON FRIDAYS, JULY 24TH AND 31ST. 
Programmes Free. 
THOS. COOK AND SON, LUDGATE CIRCUS, LONDON, AND BRANCHES. 
CHIEF OFFICE IN Norway: TORVET, BERGEN. 
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DIARY OF SOCIETIES. 


LONDON. 


THURSDAY, Marcu 10. 

RovaL Society, at 4.30.—The Photographic Value of Moonlight and Star- 
light, compared with the Light of a Standard Candle : Captain Abney, 
F.R.S.—Helium, a Gaseous Constituent of certain Minerals. Density, 

Part IL. : Prof. W. Ramsay, F.R.S.—On the Reflection of Réntgen Light 
from Polished Speculum Metal Mirrors : Lord Blythswood.—On the Rela- 
tions of Turacin and Turacoporphyrin to the Colouring Matter of the 
Blood : Dr. Gamgee, F.R.S.—On the Effect of the Réntgen X Rays on 
the Contact Electricity of Metals: J. R. Erskine Murray.—The Effect of 
Réntgen’s Rays on Cloudy Condensation: C. T. R. Wilson.—Angular 
Measurement of Optic Axial Emergencies: W. J. Pope.—On the New 
Gas obtained from Uraninite. Seventh Note: J. Norman Lockyer, 


F.R.S. 

Society or Arts (Imperial Institute), at 8.30.—The Great Landslip at 
Gohna, in Gurhwal, and the Measures adopted to prevent Serious Loss of 
Life : J. H. Glass, C.1.E. 

LinNEAN Society, at 8.—On the Structure of the Female Flowers and 
Fruit of Sararanga, Hemsl. (Pandanacez) : Dr. A. Stapf.—On Two Little- 
known Opisthoglyphous Snakes : G. S. West. 

CHEMICAL Society, at 8.—The Constitution of a New Organic Acid: H. 
J. H. Fenton.—The Volume and Optical Relationships of the Monoclinic 
Series of Double Sulphates RoM(SO,4)o.6HgO : A. E. Tutton. 

SocieTY OF ANTIQUARIES, at 8.30. 

Camera Cvs, at 8.15.—Views in Kashmir : G. Millais. 


FRIDAY, Marcu 20 
Roya InsTITUTION, at 9.—Immunisation against Serpents’ Venom and 
the Treatment of Snake-Bite with Antivenene: Prof. R. Fraser, 


EPIDEMIOLOGICAL Society, at 8.—On Puerperal Mortality : a Statistical 
and Etiological Inquiry : Dr. Williams.—An Outbreak of Typhoid Fever 
in Reyrout, Syria : Dr. Wortabet. 

QuEKETT Microscopicat at 8. 


SATURDAY, Marcu 21. 
Roya. INsTiTUTION, at 3.—Light: Lord Rayleigh, F.R.S. 


MONDAY, Marcu 23. 
Rovat GEOGRAPHICAL SOCIETY, at 8.30.—The Waterways of English Lake- 
land: John E. Marr, F.R.S. 
Camera Cus, at 8.15.--Coal-mining: The Working of a Colliery: T. 


Evens. 
TUESDAY, Marcu 24. 

Rovat INsTITUTION, at 3.—The External Covering of Plants and Animals : 
Prof. C Stewart. 

Society oF ARTs, at 8.—The Colonies and the Supply of Dairy Produce 
and Products of Petite Culture : Charles R. Valentine. 

InstiTuTION OF CiviL ENGINEERS, at 8.—The Thermal Efficiency of 
Steam-Engines : Captain H. Riall Sankey. 

Roya. PuHoroGrapuic Society, at 8.—The Relative Coiour Sensitiveness 
of Ordinary and Isochromatic Plates, with a Demonstration: F. E. Ives. 

RovaL VicroriaA HALL, at 8.30.—My Voyages to Siberia: Captain 


Wiggins. 
WEDNESDAY, March 25. 

Society oF ARTs, at 8.—Our Food Supply as affected by the Farming of 
the Future : Prof. James Long. 

GEOLoGicAL Society, at 8.—On Submerged Land-Surfaces at Barry: A. 
Strahan. With Notes on the Fauna and Flora by C. Reid, and an 
Appendix on the Endomostraca by Prof. T. Rupert Jones, F.R.S.—On a 
Phosphatic Chalk with Holaster » Rien at Lewes: A. Strahan. With an 
Appendix on the Foraminifera, by F. Chapman.—On the Classification of 
the Beds between the Kimeridgian and Aptian: Prof. A. P. Pavlow. 

InstiTUTION OF NavaL ArcuirectTs (Society of Arts), at 12.—Address by 
the Chairman, the Earl of Hopetoun, G.C.M.G.—Watertight Doors, and 
their Danger to Modern Fighting Ships: Lord Charles Beresford, C.B., 

-N.—Watertight Doors: Colonel Nabor Solianii—Some Geometry in 
connection with the Stability of Ships: J. G. Bruhn. 

British ASTRONOMICAL ASSOCIATION, at 5. 


THURSDAY, Marcu 26. 
a" INSTITUTION, at 3.—Masters of Modern Thought. Spinoza: Rev. 
. Barry. 

Society oF Arts (Imperial Institute), at 8.30.—Kashmir: Its People and 
its Products: Walter R. Lawrence. 

InstITUTION OF ELECTRICAL ENGINEERS, at 8.—Telephone Exchanges 
and their Working : Dane Sinclair. 

InstiruTION OF NAVAL ARCHITECTS (Society of Arts), at 12.—The Causes 
of Mysterious Fractures in the Steel used by Marine Engineers as re- 
vealed by the Microscope : A. E. Seaton.—The Measurement of Feed and 
Circulating Water, &c., by Chemical Means : C. E. Stromeyer.—Salvage 
Appliances: J. G. Kinghorn.——At 7.—Compound Marine Boilers : 
Colonel Nabor Soliani.—Water-tube Boilers: J. Watt.—Circulation in 
Water-tube Boilers: Prof. W. H. Watkinson. 

Cuemica Society, at 8.—Anniversary Meeting.—President’s Address.— 
Election of Officers and Council. 

SocieTy OF ANTIQUARIES, at 8.30. 


FRIDAY, March 27. 
a xX INSTITUTION, at 9.—New Researches on Liquid Air : Prof. Dewar, 
-R.S. 


PuysicaL SociETy, at 5. 

INstiruTION oF NavaL ARcHITECTS (Society of Arts), at 12.—The Non- 
uniform Rolling of Ships: R. E. Froude, F.R.S.—A New Theory of the 
Pitching Motion of Ships on Waves, and of the Stresses produced by this 
Motion : Captain A. Kriloff.—Notes on the Carriage of Grain Cargoes: 
George Herbert Little. 

InstiTUTION oF Civit ENGINEERS, at 8.—Closing a Dock-Entrance for 
Repairs: Julian S. Wise. 


SATURDAY, Marcu 28. 
Rovat Institution, at 3.—Light : Lord Rayleigh, F.R.S. 
Sova. BoTranic at 3.45. 
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TO AUTHORS OF SCIENTIFIC 
WORKS. 

‘The Society of Authors is established for the Maintenance and Defence of 
Literary Property. It advises Members on the Methods of Publishing, on 
the Forms of their Agreements, and, when necessary, on the Estimated Cost 
of Production. It investigates all questions of dispute connected with the 
above subjects and the Law of Copyright. 

Annual Subscription, £1 1s. Terms of Membership may be had from the 


Secretary, G. HERBERT THRING, 4 Portugal Street, Lincoln's Inn Fields, 
London, W.C. 


Just Out. 
Free on Application. 

WILLIAMS & NORGATE’S FOREIGN 

BOOK CIRCULAR. 

Scientific Series. No. 63. A Classified List of New Scientific Publications. 
New Purchases, &c, 

WILLIAMS & NORGATE, 14 Henrietta Street, Covent Garden, London ; 

20 South Frederick Street, Edinburgh ; and 7 Broad Street, Oxford. 


ust Published. 


J 
SCIENTIFIC PROCEEDINGS OF THE ROYAL DUBLIN SOCIETY. 


Vol. VIII. (N.S.), Part V. No. 46. 
SOME REMARKS ON DIFFICULTIES OF 
MERIDIAN CIRCLE WORK. 


By ARTHUR E. LYSTER, M.A. 
Price Sixpence. 


WILLIAMS & NORGATE, 14 Henrietta Street, Covent Garden, London ; 
20 South Frederick Street, Edinburgh ; and 7 Broad Street, Oxford. 


The ORNITHOLOGIST: a Monthly Maga- 
zine of Ornithology and Odlogy. Price 6d. Monthly. Contains 
Original Papers by the leading British Ornithologists, Observations and 
Queries, Book Reviews, Notes and News, &c. Illustrated by numerous 
Photogravure Plates. No.2 ready April 1. Subscriptions (6s. yearly, 
all countries) to be sent to the Editor, H. K. Swann, 10 Harrington 
Street, London, N.W. 

London : ELLIOT STOCK, Paternoster Row (and all Booksellers). 


Wm. & GEo. LAW. 


COFFEE—SUGAR—TEA. 


104 NEW OXFORD STREET, W.C.. 


PHGNIX FIRE OFFICE, 
19 LOMBARD ST., CROSS, S.W' 


MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS 
SecreTaries—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £20,000,000. 
THE 


CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


LIMITED, CARLYLE ROAD, CAMBRIDGE. 

Manufacturers of a new and 
improved form of Rocking 
Microtome for Cutting Flat 
Sections by the Ribbon 
Method. 

Particulars of the above 
will be sent on application. 


Physical and Physiological 
Apparatus of every descrip- 
tion. 

Sole Makers of Callendar & 
Griffiths’ Pyrometers for the 
Measurement of Tempera- 
tures. 

Seismographs and Earth 
Tremor Apparatus. 


Illustrated ~ of 
Apparatus sent Post Free on 
receipt of 18. 6d. 

Address all communications: 


“Instrument Company, Ltd., Cambridge.’’ 
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PERIODICALS. 


THE ECONOMIC JOURNAL: 


THE JOURNAL OF THE BRITISH ECONOMIC ASSOCIATION. 
Edited by F. Y. EDGEWORTH and HENRY HIGGS. 


Vol. VI. No. 21. For MARCH. Price FIVE SHILLINGS net. 


CONTENTS : 
The Methods"of*Collective Bargaining, by Sidney and Beatrice Webb ; The Food and Labour Power of Nations, by Professor 
F. S. Nitti; Ricardo on Currency, with a Note by J. Bonar ; Poor Law Statistics, by C. Booth ; Notes and Memoranda ; Current 


Topics : Recent Periodicals and New j Books. 


THE PSYCHOLOGICAL REVIEW. 


Edited by J. MCKEEN CATTELL, Columbia University; and J. MARK BALDWIN, Princeton University. 
Vol. III. No. 2, MARCH 1896. Price THREE SHILLINGS net. 
(Annual Subscription, 16s. 6d., payable in advance. ) 
CONTENTS : 
Proceedings of the Fourth Annual Meeting of the American Psychological Association, 1895, by E. C. Sanford ; Address of 


the President, by J. McKeen Cattell ;1,Consciousness and Time, by C. A. Strong; Studies from the Harvard Psychological 
Laboratory (IV.),"communicated by.Hugo Miinsterberg ; Discussion and Reports ; Psychological Literature ; New Books ; Notes. 


ALSO 
ASSOCIATION: AN ESSAY ANALYTICAL AND EXPERIMENTAL. 
By MARY WHITON CALKINS. 
Being the Monograph Supplement (No. 2) of the above. Price 25. 6d. net. 
AND 
THE PSYCHOLOGICAL INDEX (No. 2). Price 35. net. 


A Bibliography of the Literature of Psychology and Cognate Subjects for 1895. 


THE PHYSICAL REVIEW. 


A JOURNAL OF EXPERIMENTAL AND THEORETICAL PHYSICS. 
Conducted by EDWARD L. NICHOLS, ERNEST MERRITT, and FREDERICK BEDELL. 
Published for Cornell University. 

Vol. III. No. 5, MARCH-APRIL 1896. Price 35. net. 


CONTENTS : 

On the Viscosity of Certain Salt Solutions, by B. E. Moore ; Notes on the Theory of Oscillating Currents, by Charles Proteus 
Steinmetz ; An Experimental Study of Induction Phenomena in Alternating Current Circuits, by F. FE. Millis ; Demagnetizatioa 
Factors for Cylindrical Rods, by C. Riborg Mann ; A Photographic Study of Arc Spectra (I.), by Caroline Willard Baldwin ; Minot 
Contributions ; New Books. 


MACMILLAN & CO., LIMITED, LONDON. 
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MESSRS. MACMILLAN BOOKS 


OR 


STUDENTS OF EVOLUTION. 


COLUMBIA UNIVERSITY BIOLOGICAL SERIES. 
EDITED BY 

HENRY FAIRFIELD OSBORN, 

Da Costa Professor of Biology in Columbia College. | 


1. AMPHIOXUS AND THE ANCES- 
TRY OF THE VERTEBRATES. By ARTHUR | 
WILLEY, B.Sc., Tutor in Biology, Columbia College ; 
Balfour Student of the University of Cambridge. Witha | 
Preface by HENRY FAIRFIELD OSBORN. 8vo. 10s. 6¢. net. | 


Il. FROM THE GREEKS TO DAR- | 


WIN. An Outline of the Development of the Evolution 
Idea. By HENRY FAIRFIELD OSBORN, Sc.D., 
Da Costa Professor of Biology in Columbia College, Curator 
in the American Museum of Natural History. 8vo. 9s. net. | 


Ill. FISHES, LIVING AND FOSSIL. | 
An Outline of their Forms and Probable Relationships. | 
By BASHFORD DEAN, Ph.D., Instructor in Biology, | 
Columbia College, New York City. 8vo. 10s. 6d. net. | 


IV. THE CELLIN DEVELOPMENT 
AND INHERITANCE. By EDMUND B. WILSON, 
preparation. 

AN ATLAS OF THE FERTILI- 
SATION AND KARYOKINESIS OF THE OVUM. 
By EDMUND B. WILSON, Ph.D., with the co-operation 
of EDWARD LEAMING, M. D., F.R.P.S. 4to. 175. net. 


SOCIAL EVOLUTION. By BENJAMIN | 


KIDD. New and Cheaper Edition, Revised, with a New 
Preface. Sixteenth Thousand. Cr. 8vo. 55. net. 


THE EVOLUTION OF INDUSTRY. 
By HENRY DYER, C.E., M.A., D.Sc. 8vo. 10s. net. 


EVOLUTION AND MAN’S PLACE 


IN NATURE. By HENRY CALDERWOOD, LL.D., 
Professor of Moral Philosophy, University of Edinburgh. 
_— Edition, almost entirely rewritten. Demy 8vo. Ios. 


THE RELATIONS OF MIND AND 


_ By CALDERWOOD, LL.D. 
Irc 1tion. vo. Se 
MENTAL DEVELOPMENT 


THE CHILD AND THE RACE. By JAMES MARK 
BALDWIN, M.A., Ph.D., Stuart Professor of Psychology 
in Princeton’ University. 10s, net. 


MATERIALS FOR THE STUDY 
OF VARIATION. Treated with Especial Regard to 
Discontinuity in the Origin of Species. By WILLIAM 
BATESON, M.A., F.R.S., Fellow of St. John’s College, 


Cambridge. 8vo. 215. net. 

A THEORY OF DEVELOPMENT 
AND HEREDITY. By HENRY B. ORR, Ph.D., Pro- 
fessor at the Tulane University of Louisiana. Crown 8vo. 
6s. net. 


ORGANIC EVOLUTION AS THE. 
RESULT OF THE INHERITANCE OF ACQUIRED | 
CHARACTERS ACCORDING TO THE LAWS OF | 
ORGANIC GROWTH. By Dr. G. H. THEODOR | 
EIMER, Professor of Zoology and Comparative Anatomy 
in Tiibingen. Translated by J. T. CUNNINGHAM, 
M.A., F.R.S.E., late Fellow of University College, | 
Oxford. 8vo. 12s. 6d. 


MACMILLAN AND CO., 


NATURAL SELECTION 


|THE ORIGIN AND 


By A. R. WALLACE, F.R.S. 
DARWINISM: an Exposition of the 


Theory of Natural Selection, with Some of its Applications 
With Maps and Illustrations. Extra Crown 8vo. 9s. 


AND 
TROPICAL NATURE. Essays on Descriptive and 
Theoretical Biology. Extra Crown 8vo. 6s. 


ISLAND LIFE;; or the Phenomena and 


Causes of Insular Faunas and Floras. Including a Revision 
and Attempted Solution of the Problem of Geological 
Climates. With Illustrations and Maps. Second Edition. 
Extra Crown 8vo. 6s. 


THE GEOGRAPHICAL DISTRIBU- 
TION OF ANIMALS; with a Study of the Relations of 
Living and Extinct Faunas as Elucidating the Past Changes 
of the Earth’s Surface. With Maps and Illustrations. In 
Two Vols. Medium 8vo. 42s. 


| THE CAMBRIDGE NATURAL HIS- 


TORY. Edited by S. F. Harmer, M.A., and A. F. 
M.A. Vol. III. MoL_uscs and BRACHIOPODs. 
By the Rev. A. H. Cooke, M.A.; A. E. SHiptey, M.A.; 
and F. R: C. Reep, M.A., Trinity College, Cambridge. 
Vol. V. PEeRipATUS, Myriapops, and INseEcts. By 
ADAM SEDGWICK, M.A.; F. G. SrncLarr, M.A.; and 
Davip SHARP, M.A. Illustrated. Medium 8vo. 17s. 
net each vol. 
By T. H. HUXLEY, F.R.S. 


_ AND RESULTS. Globe 


_DARWINIANA. Globe 8vo. 5s. 
MAN’S PLACE IN NATURE; and 


other Anthropological Essays. Globe 8vo. 55. 


CHARLES DARWIN. Memorial 


Notices reprinted Nature. By THOMAS H. 
HUXLEY, F.R.S.; G. J. ROMANES, F.R.S.; Sir 
ARCHIBALD GEIKIE, one DYER, 
F.R.S. Crown 8vo. 2s. 6d. [Nature Series. 


THE SCIENTIFIC EVIDENCES 
OF ORGANIC EVOLUTION. By GEORGE J. 
_ ROMANES, M.A., LL.D., F.R.S. Cosme Sve. 
ARE THE EFFECTS OF USE 


AND DISUSE INHERITED? An Examination of the 


View held by Spencer and Darwin. By WM. P. BALL. 
Crown 8vo. 35. 6 [Nature Series. 
EXPERIMENTAL EVOLUTION. 


Lectures delivered in the ‘‘ Summer School of Science and 

Art,” in Edinburgh, August 1891. By HENRY DE 

VARIGNY, D.Sc., Assistant in the Museum d’ Histoire 

Naturelle, Member of the Société de Biologie. Crown 

8vo. 55. [Nature Series. 
By SIR JOHN LUBBOCK, F.R.S. 


_FLOWERS,FRUITS, AND LEAVES. 


Illustrated. Crown 8vo. 45. 6d. [Nature Series. 


ON BRITISH WILD FLOWERS, 


considered in Relation to Insects. Illustrated. 


Crown 
8vo. 45. 6d. 


[Nature Series. 


METAMOR- 


Crown 
[Nature Series. 


PHOSES INSECTS. With Illustrations. 
8vo. 35. 6d. 


LIMITED, LONDON. 


| 
| 
| 
a 
| 
& 


clvi NATURE 


[ Marcu 19, 189 6 


CADBURY’S COCOA stands all tests, because 
it is absolutely pure. Referring to a thorough 
examination recently made by the Lancet, that 

Journal says: “ The results leave no doubt of its 
purity and excellence, and show that there has been no treatment with fixed alkalies or with 
ammonia. .. . It represents, therefore, the standard of highest purity at present 
attainable in regard to cocoa.”’ 


SHADOW PHOTOGRAPHY. 


BY MEANS OF X-RAYS. 


In consequence of the number of applications and inquiries regarding the economical 
Apparatus used by me for Experiments with X-Rays, I am now putting on the market 
complete Sets for Amateurs and Professional Men, comprising Induction Coil, necessary 
Primary Cells, Dark Slide, and Special Tube (Patent applied for), at the following 
prices :— 

No. 1 Set ... £2100 


This Set is intended only for Shadowgrams of small metal and other objects through wood or vulcanite. 


No. 2 Set ... £400 


Shadowgrams of larger objects can be obtained with this Set. The shadow of bones of the hand can also be obtained 
with long exposure. 


No. 3 Set ... .. £6100 


Shadowgrams of the bones of the hand can be obtained with thirty minutes’ exposure with this Set. 
No. 4 Set ... ... £10 10 0 
This Set for Surgeons, &c., but will not be ready for delivery for three weeks. 


Sets No. 1, 2, and 3, can be supplied at once in moderate numbers, and can be returned, if not satisfactory, and if 
delivered in Edinburgh in good order. 


Cheques should be crossed “ National Bank of Scotland.” 


DOUGLAS NEALE, 10 RUTLAND SQUARE, EDINBURGH. 


Printed _by Ricuarp Cray anv Sons, Limirep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by 
ACMILLAN AND Co., LimireED, at 29 Bedford Street, London, W.C., and 66 Fifth Avenue, New York.—THurRspavy, March 19, 1896. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoRDSWORTH. 


No. 1378, VOL. 53.] 


THURSDAY, MARCH 26, 1896. 


[PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.] 


{All Rights are Reserved 


FLUORESCENT SCREENS 


FOR USE WITH THE RONTGEN X-RAYS. 


The long series of careful experiments conducted in the 
Chemical Laboratory of King’s College, London, has resulted 
in the production of 2 Fluorescent Screen giving far finer results 
than anything previously obtainable, and Messrs. Newron & Co. 
are now manufacturing similar Screens 6 inches in diameter, 
suitably mounted, 


Price £4 4s. each. 


A special ‘* Focus” Tube should be used with these Screens, 
and about a 6” Spark from an Induction Coil. 


Price of Special Focus Tube, 42s. 

With the above, the Bones in the Hand and Arm show clearly, 
anda Coin can be readily seen through a block of Wood 24” 
thick, such as is used for paving the streets. - 

Orders can now be booked, and it is hoped to begin supplying 
next week. 

SOLE MAKERs : 


& CO. 
3 FLEET STREET, LONDON. 


X-Ray “Focus” Tubes for Photography, 35s. each. 
Complete Sets of Apparatus for Photography, £18 18s. 


The Frena 


PARTICULARS of this 
unique HAND-CAMERA 
may be had FREE on 
application to 


std., 


68 CORNHILL, 
LONDON, E.C. 


R. & J. BECK, 


ASTRONOMICAL TELESCOPE. 


With 3-inch Achromatic Object-Glass of excellent quality, with brass body, 
one Terrestrial and two Celestial Eye-pieces, in Case complete. Guaranteed 
to be capable of dividing Double Stars and showing Saturn's Ring and 
Jupiter's Belts. 
Price £6 10s. Od. 
Catalogue of Astronomical Telescopes sent Free. 


JOHN BROWNING, 63 STRAND, LONDON, WC. 
NEGRETTI & ZAMBRA, 
SOLE MAKERS OF 


JORDAN'S (PATENT) SUNSHINE RECORDER, 


New Simplified Model, 
adjustable for any 
latitude, and tho- 
roughly efficient. 


Price £1 7s. 6d 


Sensitised Charts, 
5s. per 100. 


NEGRETTI 


AND 


ZAMBRA, 


Scientific Instrument 
Makers to the Queen, 
38 HOLBORN VIADUCT. 
Branches—45 CorRNHILL, 

122 Recent STREET, 


ILLUSTRATED DESCRIPTION POST FREE. 


Telephone No. 65353. Telegraphic Address, ‘ Negretti, London.” 
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ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 


ALBERT EMBANKMENT, S.E. 


The SUMMER SESSION will commence on FRIDAY, May 1. 
Students entering in the Summer are eligible to compete for the Science 
Scholarships of £150 and £60 awarded in October. 
A Scholarship of £50, open to University Students, and other Prizes and 
Scholarships of the value of £500, are offered for annual competition. 
All Appointments are open to Students without extra payment. 
Special Classes for the Examinations of the University of London are 
held throughout the year. 

Tutorial Classes are held prior to the Second and Final Examinations of 
the Conjoint Board in January, April, and July. 

A Register of approved lodgings and of private families receiving Boarders 
is kept in Secretary's Office. 
Excellent Day Club accommodation is provided in the School Building. 
Prospectuses and all particulars may be obtained from the Medical 


Secretary, Mr. G. RENDLE. 
G. H. MAKINS, Dean. 


GUY’S HOSPITAL MEDICAL SCHOOL. 

The SUMMER SESSION commences on May 1, and Students then 
entering are eligible for the Open Scholarships offered for competition on 
September 22 and the two following days. 

The Hospital contains 695 beds, of which 500 are in constant occupation. 
The House Physiciancies, House Surgeoncies, Dresserships, and all other 
appointments are given according to the merits of the Candidates and 
without extra payment. Scholarships and Prizes amounting in the 
aggregate to £550 are open for competition to all Students. Special 
Classes are held for the Examinations of the University of London. 

Five Entrance Scholarships, Three Open Scholarships in Classics, Mathe- 
matics, and Modern Languages, one of the value of £100 open to Candi- 
dates under twenty years of age, and two others of the value of £50 and £30 
respectively open to Candidates under twenty-five years of age. Two Open 
Scholarships in Chemistry, Physics, and Biology, one of the value of £150 
and another of £60, open to Candidates under twenty-five years of age. 

For Prospectus and further information apply to the Dean, Dr. L. E. 
Suaw, Guy’s Hospital, London, S.E. 


PRIFYSGOL CYMRU. | 
UNIVERSITY OF WALES. 


The University Court is about to proceed to the Election of External 
Examiners in the following Departments for the year 1896 :— 


Greek Language and Literature. History. 
Latin Language and Literature. Philosophy. 
English Language and Literature. Mathematics. 
Welsh Language and Literature. Physics. 
French Language and Literature. Chemistry. 
German Language and Literature. Botany. 
Hebrew Language and Literature. Zoology 


Candidates must send in their names to the Registrar, with any attestation 
of their qualifications they may think desirable, on or before Wednesday, 
April 15. 

Information in regard to the work and stipends of Examiners may be 


obtained on application to 
IVOR JAMES, Registrar. 
University Offic:s, Town Hall Chambers, Newport, Mon. 
March 11, 1896. 


The TECHNICAL INSTRUCTION COM- 
MITTEE of the STAFFORDSHIRE COUNTY COUNCIL will 
require the services of a duly qualified SCIENCE MASTER, on or 
about July 1, 1896. He will be required to reside in Stafford, and to 
devote his whole time to the work. The Duties will include the conduct 
of Classes in Chemistry, Physics, and possibly other subjects, at the 
County Technical Schools, Stafford, and at certain Secondary Schools 
in the County. Previous teaching experience required. 

Salary £200 per annum, together with any out-of-pocket expenses, 
according to a scale to be arranged 

Applications must be made on or before April 25, on a Form to be obtained 
gratis from 

THOMAS TURNER, Director of Technical Instruction. 
County Technical Offices. Stafford, 

March 27, 1806. 


SOUTH-WEST LONDON 
POLYTECHNIC INSTITUTE. 
MANRESA ROAD, CHELSEA, S.W. 

(Near Chelsea Town Hall). 

Principal: Herserr Tomiinson, B.A. (Oxon.), F.R.S. 


PRACTICAL WORK IN PHYSICS AND CHEMISTRY. 

On and after April 13, the well-equipped Chemical and Physical Labora- 

tories of this Institute will be opened to Day Students from 1o a.m. to 

1 p.m., and from 2 p.m. to 5 p.m. on each working day except Saturday. 
Students can attend for any period not less than twelve half-days at the 

rate of 1s. 6d. per half-day at any time of the year except August. 


EASTER VACANCIES IN PUBLIC 


SCHOOLS.—Manual Instruction and Drawing in Endowed School 
near London, £120. Science and Drawing in Welsh County School, 

150. Chemistry and Physics in Grammar School near London, £100. 
Science and some general subjects in County Grammar School, £150. 
Chemistry and Physics in Public Day School in North of England, 
£120-130.—For conditions under which further details of the preceding, 
and other Posts are supplied, apply to J. MonrGomery, Hon. Sec., 
Assistant Masters’ Association, Parmiter’s School, Victoria Park, N.E. 
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GEORGE HERIOT’S TRUST. 
ASSISTANT PROFESSOR OF APPLIED PHYSICS required in 
the Heriot Watt College, Edinburgh. Salary, £125 per annum. Appli- 
cations to be made to the Principal, at the College, on or before April 2. 


DAVID LEWIS, Treasure 
Edinburgh, March 21, 1896. oe 


INSTITUTE OF CHEMISTRY 
OF GREAT BRITAIN AND IRELAND, 
30 BLOOMSBURY SQUARE, LONDON, W.C. 

_ Fellows and Associates are informed that a Writing Room has been pro. 
vided for their use at the above address. It is open -daily between the 
hours of 10 a.m. and 6 p.m., except on Saturday, when it is closed at 2 p.m. 

RICHARD B. PILCHER, Secretary, 
TECHNOLOGICAL EXAMINATIONS, 1896. 
CITY AND GUILDS OF LONDON 
INSTITUTE. 


Application Forms for the Examinations in Technology, to be held on 
April 25, May 4,5, 6, 7 and g, can be obtained by applying not later than 
March 23, to the Examinations Department, City and Guilds of London 
Institute, Exhibition Road, London, S.W. 


TECHNOLOGICAL EXAMINATIONS, 1896. 
CITY AND GUILDS OF LONDON 
INSTITUTE. 


Candidates in Technology, not being Students of any Registered Class, 
desirous of sitting for the Institute’s Examinations, should apply at once to 
the Secretary of the nearest Technical or Science School. Failing to 
arrange with any Local Secretary, individual Candidates desirous of being 
examined in London, should apply, not later than April 18, to the Ex. 
aminations Department, City and Guilds of London Institute, Exhibition 

oad, London, S. 


FOR SALE.—The valuable Instruments 
belonging to the late GEorGE KNow es, Esq., comprising ASTRO- 
NOMICAL TELESCOPE, 4-in. Objective, Equatorially Mounted, 
with Micrometer Driving Clock, &c., by Cooke & Sons; Large 
MICROSCOPE, by late ANDREw Ross ; Student’s SPECTROSCOPE 
by BrowninGc, and STANDARD BAROMETER by Casetia.— 
Address, J. McL., 5 Lindum Terrace, Manningham, Bradford. 


OPTICAL & SCIENTIFIC INSTRUMENTS, 


Spectrometers, Spectroscopes, G a 
Benches, &c., &c. Instruments for special purposes constructed to Clients’ 
own designs. Price List on application. 

W. WILSON (formerly Foreman at Messrs. ELLIOTT BRos.), 
56 Crogsland Road, Chalk Farm, London, N.W. 
MANUFACTURER OF 

ELECTRICAL & PHYSICAL 
INSTRUMENTS, 

44 Hatton Garden, London. 

Catalogues Free. 


“THE GEOLOGICAL TIME PAPERS. 
No. 1. The R. Geological Time Scale. Price 1d. 


O'DRISCOLL, LENNOX, & CO., 10 and 12 Elephant Road, Elephant 
and Castle, S.E. 


SKELETONS FOR STUDENTS; viz.: 
Frog 4s., Rabbit 8s. 6d., Pigeon 8s. 6d., Fowl 12s. 6d., Skull of Dog 
8s. 6d.—Address, J. Witron, Healey, Batley. 


The MINERAL and BOOK BUSINESS of 
DR. A. E. FOOTE 


Will be carried on as heretofore, under the management of WarREN M. 
OOTE. 
AUGUSTA M. FOOTE, 
WARREN M. FOOTE. 
(Executors for A. E. Foote, deceased.) 
1226 North Forty-first Street, 
Philadelphia, Pa., U.S.A. 


October 22, 1895. 


F. H. BUTLER, M.A. Oxon., Assoc. R. 8. Mines, 
NATURAL HISTORY AGENCY, 

158 BROMPTON ROAD, LONDON. 
Dealer in Rocks, Minerals, Fossils, and other Objects 

of Scientific Interest. 

The following can now be furnished :—Alveolina and Miliolina Limestone, 
Selsey ; Chalk-Rock, Bucks ; Triassic Conglomerate, S. Devon ; Tourma- 
line-Granite and Elvan, near Ivy Bridge ; Troctolite, Hornblende-Schist 
Gabbro, Mica-Diorite, Serpentine with unaltered Olivine and with Bastite 
Coverack and the Lizard district ; and Kaolin Rock with Fluor, Epidiorite, 
Spotted Schist, coarse Biotite-Granite, and massive Biotite, E. Cornwall.— 
Micro. sections of many of the above ready or in preparation. Students, 
rock-sections, a series at ts. each. Zinc, Gold, Tin, and Iron Ores for assay 
ing. Cabinets, Specimen Trays and Boxes, and Micro-Glass of any 
description supplied. 
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COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
Illustrate the leading Text-books, in Boxes, with Trays. 


60 Specimens, 10s. 6d.; 100 do., 2ls.; 200 do., 42s, | 


New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils, Post Free. 


ROCK SECTIONS for the MICROSCOPE, from 1s. 6d. each, Post Free, 
CaTaLoGuEs GRATIS. 


CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c., 
always in stock. 


THOMAS D. RUSSELL 
78 NEWGATE STREET, LONDON, E.C. | 


| 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purpose 


THOMAS BOLTON, | 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 


THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 


Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bagula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. 


| Miniature Triple Lantern constructed for B. 


THE DIRECTOR. 


NATURE 


STANLEY 


Mathematical Instrument Manufacturer to H. M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every description 
Of the Highest Quality and Finish, at most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only GoLp 
MEDAL in the International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition. 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


To SCIENTISTS and LANTERNISTS, &c. 


| THE ART OF PROJECTION, AND COMPLETE 


MAGIC LANTERN MANUAL, by an Expert. Over roo fine Illus- 
trations, with Priceless wrinkles in all Reudies of Optical Projection. 
Never before Published. How to choose, what to avoid, and how to 
use Oil, Limelight, Dissolving, Electric, Opaque, Microscopic, and 
Polarising Lanterns, Slide Making and Painting, Enlarging, Register- 
ing, &c., &c. Prof. MALDEN says :—‘‘A thoroughly practical work, 
and should be studied by the experienced operator and amateur alike.” 
A complete vade mecum of Optical Lantern Manipulations Price, 
bound in Cloth, 3s. 6d. ; Postage, s@. Worth its weight in gold. Send 
for Opinions of the Scientific Press to Mr. HUGHES, Brewster House, 
Mortimer Road Kingsland, North London. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL 
LANTERN, used by late W. Lant Carpenter, Esq., Prof. Forses, &c 
reat 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr. H. 
GRaATTAN GUINNESS, Madame ADELINA Patti, &c. Patent Pamphengos 
Science Lanterns. The Universa! Lantern 4-inch Condensors, 4-wick Lamp, 
Portrait Combination front Lenses, £1 5s. 64., marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illastrated Catalogue, over 180 choice En- 
ravings, 6d.; Postage, 3d. List of 300 Lecture Sets, Science TT 
iews, &c., 6d.; Postage, 2d. Pamphlets Free.—W. C. HUGHES, 
SPECIALIST. Brewster House, 82 Mortimer Road, Kingsland, N. 


RONTGEN’S x-ray NEW PHOTOGRAPHY. 


IN 


**InTENsITY Corts, How Mape How UseEp.” 


PERKEN, SON & RAYMENT, 


“OPTIMUS.” 


DUCTION COILS. 
BATTERIES. 


CROOKES’ TUBES, &c. 


PRICES SENT POST FREE ON APPLICATION. 


Stiff Boards, 1s. 


LONDON. 


99 HATTON GARDEN, E.C., 
& 147 OXFORD ST., W. 


MANUFACTURER 


No. 502, with 12 in. Plates, £2 15 
” 593, ” 15 in. ” 3 1 


For Lecture, Experimental, a 
Write for Large New Catalogue (1st Secti 


WIMSHURST MACHINES. 


No. 504, with 17 in. Plates, £4 10 
»> 505, », 20 in. ” 5 10 


ELECTRICAL APPARATUS 


Sixth Edition, 100 pp., 620 I/lustrations, Post Free, 8d. 


WESTERN ELECTRICAL WORKS, 


KING MENDHAM & CO. 


S OF 


nd other Purposes. 
on, EXPERIMENTAL”’), 


BRISTOL. 


ESTABLISHED 1876. 


— clix 
| 
4 
> Large 
SCOPE 
sELLA.— 
NTS, 
Optical 3 
BROS. ), 
SICAL 
ondon. 
lephant == | E 
3S of > 
= 
; 
udents, = 
assay- 
be 


clxii NATURE 
BREAKFAST—SUPPER. 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 


WATER OR MILK. 


HOLLOWAY’S OINTMENT 


CURES 
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“ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 


180 ST. GEORGE STREET EAST. 


mplements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


PHYSIOGRAPHY AND GEOLOGY. 


COLLECTIONS AND MICROSCOPIC SLIDES 
To illustrate above, as advised by Science and Art Directory, 
ARRANGED BY 


JAMES R. GREGORY & CO. 


Gout, Rheumatism, Lumbago, Sciatica, MINERALOGISTS, &c. 
Cuts, Bruises, Sprains. &e. To Science and Art Department, British, Indian, and Colonial Museums, 
INVALUABLE FOR ALL SKIN DISEASES. = 


STORES AND OFFICES: 
Holloway's Ointment and Pills may be obtained of 1 KELSO PLACE, KENSINGTON, w. 
_all Medicine Vendors. 


7 — New Catalogues and Lists Free. 


HARVEWDZW PEA EX 


(BY APPOINTMENT TO THE ROYAL INSTITUTION OF GREAT BRITAIN), 


56 CHARING CROSS ROAD, LONDON, W.C. 


MAKERS OF THE BEST INDUCTION COILS, 


GIVING FROM 2 TO 20 IN. SPARKS, 


FOR THE NEW PHOTOGRAPHY. 


BATTERIES, &c. WIMSHURST MACHINES. 
PATENT PUMP for rapidly producing a Crookes’ Vacuum. 
FERIAL GRAPHOSCOPES (Bruce's Parent). 


Illustrated Catalogue, Parts 1 and 2, Sixpence each. 
THE AMERICAN SCIENTIFIC JOURNAL, 


SCIENCE. 


A WEEKLY JOURNAL DEVOTED TO THE ADVANCEMENT OF SCIENCE. 


EpiTorIAL ComMITTEE: S. NEwcoms, Mathematics ; R. S. Woopwarp, Mechanics; E. C. PICKERING, Astronomy ; T. C 
MENDENHALL, Physics; R. H. THursTON, Engineering ; IRA REMSEN, Chemistry; J. LE Conte, Geology ; W. M. Davis 
Physiography ; O. C. MaRsH, Palzontology ; W. K. Brooks, Invertebrate Zoology ; C. HART MERRIAM, Vertebrate Zoology ' 
H. ScuppeEr, Entomology; N. L. BrirTon, Botany ; HENRY F. Osporn, General Biology; H. P. Bowpitcu, Physiology: 

J. S. Brit_ines, Hygiene; J. MCKEEN CATTELL, Psychology; DANIEL G. BRINTON, J. W. POWELL, Anthropology. 


SINGLE COPIES, 15 CENTS. ANNUAL SUBSCRIPTION, FIVE DOLLARS. 
ENGLISH AND CONTINENTAL SUBSCRIPTIONS, TWENTY-ONE SHILLINGS, May BE SENT TO 
MACMILLAN & CO., LIMITED, 29 AND 30 BEDFORD STREET, COVENT GARDEN, LONDON. 


SCIENTIFIC WORTHIES. 


The following is a list of the Steel Portraits that have appeared in the above Series :— 


MICHAEL FARADAY. - LOUIS R. AGASSIZ. 

THOMAS HENRY HUXLEY. EAN BAPTISTE ANDRE DUMAS. 
CHARLES DARWIN. SIR RICHARD OWEN. 

JOHN TYNDALL. JAMES CLERK MAXWELL. 

SIR GEORGE GABRIEL STOKES. AMES PRESCOTT JOULE. 

SIR CHARLES LYELL. ILLIAM SPOTTISWOODE. 

SIR CHARLES WHEATSTONE. ARTHUR CAYLEY. 

SIR WYVILLE THOMSON. SIR C. W. SIEMENS. 

ROBERT WILHELM BUNSEN. JOHN COUCH ADAMS. 

LORD KELVIN. JAMES JOSEPH SYLVESTER. 

BARON ADOLF ERIK NORDENSKJOLD DMITRI IVANOWITSH MENDELEEF. 
HERMANN L. F. HELMHOLTZ. | LOUIS PASTEUR. 

SIR JOSEPH DALTON HOOKER. | 

WILLIAM HARVEY. | 

SIR GEORGE B. AIRY. SIR ARCHIBALD GEIKIE. 


N.B.—The Portrait of Sir A. Geikie is the first of a New Series, and is a Photo 
gravure. 

Proof impressions of these, printed on India paper, may bs had from the Publishers, price 5s. each; or the Set of 
28 Portraits in a Handsome Portfolio for £7 5s., carriage paid. The Portfolio may be had separately, price 6s. 


Cheques and Money ¢ Orders payable to MACMILLAN & CO., Limited. 
OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND, W.C. 
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MESSRS. MACMILLAN & CO.’S BOOKS 


FOR 


STUDENTS OF BOTANY. 


PRACTICAL BOTANY for BE- | 
GINNERS. By Prof. F. O. BOWER, D.Sc., F.R.S., 
Author of ‘* A Course of Practical Instruction in Botany.” 
Globe 8vo. 35. 6d. 


A COURSE of PRACTICAL IN- 
reg in BOTANY. By F. O. BOWER, D.Sc., 


FIRST LESSONS in PRACTICAL 
BOTANY. By G. T. BETTANY, M.A., B.Sc., F.L.S., 
late Lecturer on Botany in Guy’s Hospital Medical School, 
sometime Examiner in Botany, Cambridge University 
Local Examinations. Pot 8vo. Is. 


BOTANY. By Sir J. D. Hooker, 


F.R.S. With Illustrations. Pot 8vo. 1s. 
[Sczence Primers. 


The STUDENT’S FLORA of the 


BRITISH ISLANDS. By og D. HOOKER, F.R.S. 
Third Edition. Globe 8vo. 


LESSONS in ELEMENTARY 
BOTANY. By DANIEL OLIVER, F.R.S. The Part 
on Systematic Botany based upon material left in manu- 
script by the late Prof. HENSLow. With numerous IIlustra- 
tions. Third Edition, Feap. 8vo. 4s. 6d. 


FIRST BOOK of INDIAN BOTANY. 


By DANIEL OLIVER, F.R.S. With numerous IIlustra- 
tions. Globe 8vo. 6s. 6d. 


SCIENTIFIC PAPERS of ASA GRAY. 
Selected by CHARLES SPRAGUE SARGENT. Vol. 
I. Reviews of Works on Botany and Related Subjects, 
1834-1887. Vol. II. 
1841-1886. 8vo. 215. 


GRAY’S BOTANICAL TEXT-BOOK | 
(Sixth Edition). 
Basis of Morphology. To which is added The Principles of 


Crown 8vo. 10s. 6d. 


Terms. By ASA GRAY. 8vo. Ios. 6d. 
Vol. Il. PHysioLocicaL BOorany. 
History of Pheenogamous Plants. II. Vegetable Physiology. 

By G. LINCOLN GOODALE, A.M., M.D., 
Botany in Harvard University. Bvo. 10s. 6d. 


The STRUCTURE and DEVELOP- 
MENT of the MOSSES and FERNS (Archegoniate). 
By DOUGLAS HOUGHTON CAMPBELL, Ph.D., 
Professor of Botany in the Leland Stanford Junior Uni- 
versity. Medium 8vo. 145. net. 


The STUDY of the BIOLOGY of 
FERNS by the COLLODION METHOD. For Advanced 
and Collegiate Students. By GEORGE F. ATKINSON, 
Ph.B., Associate Professor of Botany in 
Cornell University. 8vo. 8s. 6d. net. 


MACMILLAN AND CO., 


Essays, Biographical Sketches, | 


Professor of | 


The FERTILISATION of FLOWERS. 
By Prof. HERMANN MULLER. Translated and Edited 
by D’Arcy W. Tuompson, B.A., Scholar of Trinity Col- 
lege, Cambridge. With a Preface "by CHARLES DARWIN. 
With Illustrations. Medium 8vo. 2Is. 


FLOWERS, FRUITS, and LEAVES. 


Regius Professor of Botany in the University of | 


STRUCTURAL BOTANY: or Organography on the | 


| DISEASES of FIELD and GARDEN 


Taxonomy and Phytography, and a Glossary of Botanical | 


I. Outlines of the | 


By Sir JOHN LUBBOCK, Bart., F.R.S. With numerous 
Illustrations. Crown 8vo. 45. 6d. [Nature Series. 


The BOOK of the ROSE. By Rev. A. 


FOSTER-MELLIAR. Illustrated. Extra Crown 8vo. 
8s. 6d. net. 


On BRITISH WILD FLOWERS, 


considered in Relation to Insects. With numerous IIlustra- 
tions. By Sir JOHN LUBBOCK, Bart., F.R.S. Crown 
8vo. 45. 6d. [Nature Series. 


The COLOURS of FLOWERS, as 
Illustrated in the British Flora. By GRANT ALLEN. 
With Illustrations. Crown 8vo. 35. 6d. [Nature Serves. 


BRITISH FOREST TREES and their 
SYLVICULTURAL CHARACTERISTICS and 
TREATMENT. By JOHN NISBET, of the Indian 
Forest Service. Crown 8vo. 6s. net. 


TIMBER and some of its DISEASES. 
By H. MARSHALL WARD, M.A., F.R.S., F.L.S., 
late Fellow of Christ’s College, Cambridge. With Illus- 
trations. Crown 8vo. 6s. [Nature Series. 


TEXT-BOOK of the DISEASES of 


TREES. By Professor R. HARTIG. Translated by 
Dr. W. SOMERVILLE, Professor of Agriculture and 
Forestry at Durham College of Science. With a Preface 
by Prof. H. MARSHALL WarD, F.R.S. With numerous 
Illustrations. 8vo. 10s. net. 


TIMBER and TIMBER TREES, 
Native and Foreign. By THOMAS LASLETT, Timber 
Inspector to the Admiralty. New Edition. Revised by 
Prof. H. MARSHALL WARD, F.R.S. Crown 8vo. 8s. 6d. 


CROPS, chiefly such as are caused by Fungi. By 
WORTHINGTON G. SMITH, F.L.S., M.A.I., Member 
of the Scientific Committee, Horticultural Society. With 
143 Illustrations, Drawn and Engraved by the Author. 
Feap. 8vo. 45. 6d. 


SCIENCE PAPERS, chiefly Pharmaco- 
logical and Botanical. By DANIEL HANBURY, F.R.S. 
Edited with Memoir by JosepH INcE, F.L.S., F.C.S. 
With Portrait. Medium 8vo. 14s. 


A DICTIONARY of POPULAR 
NAMES of the PLANTS which FURNISH the 
NATURAL and ACQUIRED WANTS of MAN, in all 
MATTERS of DOMESTIC and GENERAL ECO- 
NOMY: their History, Products, and Uses. By JOHN 


SMITH, A.L.S., Author of ‘‘ Historia Filicum,” ‘‘ His- 
Medium 8vo. 145. 


tory of Bible Plants,” &c. 
LIMITED, LONDON. 
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CROSSLEY’ s OIL ENGINES. 


PORTABLE OIL ENCINES. 

ECONOMICAL, 

POWERFUL, 
EFFICIENT. 


Suitable for all classes 
ot Agricultural 
Work. 


REFERENCES, dc., ON 
APPLICATION. 


Cost of Working: 
HALF-PENNY per Horse 
Power per Hour. 


CROSSLEY BROS., Ltp., OPENSHAW, MANCHESTER. 
NEW AND MICKOSCOPIC OBJECTS, 


Gad Fly, Tabanus bovinus a = 2 0 Transverse Section Pacinian Body in Human Subcutaneous Tissue, 
Fleas of Sparrow, Male and Femz ale on one Slide .« very fine ... 
W_ ole Water Spider, Argyroneta aquatica... ids 0 2 Junction of E sophagus and Stom: ach, Human é ou O FQ 
Canal of Blow Fly, Male or Female. ... @nch o 3 6 Human Internal Ear, Section, showing Cochlea ... O T Q 
New Polycistina from Cluff's Estate, Barbados, T ransparent Bacillus of Diphtheria i in Section of False Membrane 

Chimborazo im New Chemical Crystals for use with the Micro- Polariscope— 

Shell of Orbitolite, opaque om o 1 6 Thionuric Acid, Tifionurate of Calcium, Meconic Acid, 
Type Slide of 50 British uminifera, each Specie ‘with its name Antipyrin ooo oe each o to 
photographed beneath ove ove Set of 12 Slides illustrating ‘Physiograph: in Case ... 6 
Group of about 30 Insects’ Eggs 5 6 Set of 12 Sections of Typical Rocks, in “5 wen a ‘ee -- 018 © 

Set of 12 Slides, illustrating the Anatomy of a Drone Fly, in Case o 15 6 


Any of the above Objects forwarded by return on receipt of remittance for price. gal List, representing a Stock of 40,000 First-class Objects, 

sent Post free on applica 
MICROSCOPES AN APPARATUS. 
WATSON & SONS’ “GRAND MODEL" VAN HEURCK MICROSCOPE. Has completely rotating stage : the mechanical movements of stage are 
controlled by two milled heads working on one centre ; when set horizontally, the height to the centre of the eyepiece is 10 inches, the normal reading 
distance. The tripod foot, which is very massive, has a spread of 1o inches in each direction. Full particulars forwarded on application. 
WATSON & SONS’ NEW CENTREING UNDERFITTING can be applied to almost any make of Student's Microscope. It enables the Sub-stage 
ondenser to be centred precisely with the Objective. Particulars on application. 
Full lilustrated and aratus sent Post free on application to 

a ON S$, Opticians tro H.M. GovexnMENT. 


ww. 
Sole London Address: 313 HIGH HOL BORN, SENDON. W.C., and 78 Swanston Street, Melbourne, Australia. 


QUARTZ FIBRES. 


Supplied in any Length up to 6 feet. 


Small Frame, 12 7 
of 5 inches 


Small Frame, 12 126 
of 15 inches ... ‘ 


Post Free in Great Britain. 


ty, 
MOTH PREVENTIVES IN VARIOUS FORMS, ALL EQUALLY EFFICACIOUS. . ” 
MIKADO aere PAPER. Specially adaptec for Folded Clothes, For other Sizes, apply to— 
sely Packed Articles, etc , 1S. per box. 


CRYSTALLISED. cAMPHYLENE. For sca ing under Carpets, 
» Crevices, amongst Furniture, etc S. per tin. s] 
THE NEW LIGHT anpb 
THE NEW PHOTOGRAPHY. 


CROOKES’ RADIANT MATTER TUBES, for Experiments, supplied at the shortest notice. Various 
patterns and sizes kept in stock. Any design made to order. 


HICKS 


_ (THE ORIGINAL MAKER OF CROOKES’ TUBES AND RADIOMETERS), 
8,9, & 10 HATTON GARDEN, LONDON, E.C. 


Telegraphic Address—“* LENTICULAR, LON JON.” 


Printed by Ricuarp Cray anp Sons, LimiTep, at 7 and § Bread Street Hill, Queen Victoria Street, in the City of Sinien, and published by 
MACMILLAN anp Co., LimiTED, at 29 Bedford Street, "ondon, W.C., and 66 Fifth Avenue, New York.—Tuurspay, March 26, 1896. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 


the solid ground 


Of Nature trusts the mind which builds for aye.”—WoORDSWORTH. * of 
No. 1379, VOL. 53.] THURSDAY, APRIL 2, 1896. [PRICE SIXPENCE. 
Registered as a Newspaper at the General Post Office.) {All Rights are Reserved. 


X-RAY “FOCUS” TUBES. NALDER BROS. & CO. ; 


The ‘‘ Focus” Tubes made by NEwron & Co., in accordance | 


with the experiments conducted in the Chemical Laboratory at Scientific Snstrument Makers. 


King’s College, are still unequailed for rapidity and definition. 


Price 35s. each. 
The above are suitable for Coils giving 2” spark and over. 


Special *“‘ Focus’’ Tubes, 42s. each. | 

The above are suitable for Coils giving from 7” to 10” sparks. 

“ The definition given by your focus tubes is excellent.”—Prof. OLIveR 
J. Lover, University College, Liverpool. 

“Your focussing tube has worked very well, and as soon as you have 
another similar one that you can spare me I shall be glad to have it.” — 
Prof. A. ScuustER, The Owens College, Manchester. 

“We have got excellent results with the focus tubes.”—Prof. W. 
Heaton, University College, Nottingham. 

“The focus tube you sent gives remarkably sharp shadows.”—Prof. A. 
S. BuTLer, The University, St. Andrews, N.B. 


“T took the opportunity last night, as I happened to be in the chair at | * 
the meeting of our Royal Society here, to mention and exhibit your focus Standard Megohm Resistance. 
lamp, and showed what excellent work it has done. Two of my photo- | R 
graphs with it were exhibited.”—Prof. W. F. Barrett, Xoyal College of | Price £28 Ios. 


merveilleux.”"—Dr. HENRI VAN Heurck, Jardin CA TALOGUE, POST FREE, ON APPLICATION. 
SOLE MAKERS: 


16 RED LION STREET, CLERKENWELL 


NEGRETTI & ZAMBRA, 


SOLE MAKERS OF 


JORDAN'S (PATENT) SUNSHINE RECORDER, 


New Simplified Model, 
adjustable for any 
latitude, and tho- 
roughly efficient. 


Price £1 7s. 6d. 
Sensitised Charts, 


RONTGEN X-RAYS. 


5s. per 100. 
INDUCTION COILS, 3-in. Spark, of our own 
Bidwell: Esa. and others. each. ZAMBRA, 


Scientific Instrument 
Makers to the Queen, ‘ 
38 HOLBORN VIADUCT. 


Branches—45 CorNHILL, 
= 122 REGENT STREET, 
Full particulars on application to Lonpon. 


JOHN J. GRIFFIN & SONS, E ILLUSTRATED DESCRIPTION POST FREE. .* 
22 GARRICK STREET, LONDON, Ww.c. Telephone No. 6583. Telegraphic Address, “‘ Negretti, London.” ; Ba 


VACUUM TUBES, the most recent and ap- 
proved FOCUS” pattern. each. 


BATTERIES AND ACCUMULATORS. 


NECRET*! & ZAMBRA LONDON 


) — 
R, 
S. 
s. d. 
30 
1 9 
9 
3 0 
10 
14 6 
18 o 
| 
le 
; 
/ 
Q = 5 
; 
| 
C. \ | 
— | 4 y 
| 
z 
C. 
by 


NATURE 


[APRIL 2, 1896 


ROYAL INSTITUTION OF GREAT 
BRITAIN, 

ALBEMARLE STREET, PICCADILLY, W. 
LECTURE ARRANGEMENTS AFTER EASTER 1896. 
Lecture Howr, 3 o’CLOcK P.M. 

Prof. James Sutty, M.A., LL. D.,of University College, London. Three 
Lectures on “ Child-Study and Education.” On Tuesdays, April 14, 21, 28. 

Half-a-Guinea. 

C. Vernon Boys, Esq., F.R.S., A.R.S.M., M.R.I. 


Three Lectures on 


** Ripples in Air and on Water.” On Tuesdays, May 5, 12, 19. alf-a- 
Gulnea. 
Prof. T. G. Bonney, D.Sec., LL.D., F.R.S. Two Lectures on ‘* The 


Building and Sculpture of Western Europe.” (The Tyndall Lectures.) On 


Tuesdays, May 26, June 2. Half-a-Guinea. 
Prof. Dewar, M.A., LL.D , F R.S., M.R.I. Three Lectures on “* Recent 
Chemical Progress.” On Thursdays, April 16, 23, 30. Half-a-Guinea. 


W. GowLanp,Esq., F.C.S,, F.S.A. (late of the Imperial Japanese Mint). 
Three Lectures on ‘‘ The Art of Working Metals in Japan.” On Thursdays, 
May 7, 14, 21. Half-a-Guinea. 

Rospert Munro, M.D., M.A., Secretary of the Society of Antiquaries of 
Scotland. Two Lectures on ‘* Lake Dwellings.” On Thursdays, May 28, 
June 4. Half-a-Guinea. 


Prof. W. B. RichmMonp, 
Sixtine Chapel.” On Saturdays, April 18, 25 ; May 2. 


F. Corper, Esq., Curator of the Royal Academy of Music. Three Lec- 
tures on ‘‘ Three Emotional Composers—Berlioz, Wagner, Liszt.” (With 
Musical Illustrations.) On Saturdays, May 9, 16, 23. Half-a-Guinea. 

E. A. Watuis Bunce, Esq., M.A., Litt.D., F.S.A., Keeper of Egyptian 
and Assyrian Antiquities in the B ritish Museum. Two Lectures on “ The 
Moraland Religious Literature of Ancient Egypt.” On Saturdays, May 30, 
June 6. Half-a-Guinea. 


Subscription (to Non-Members) to all Courses of Lectures (extending 
from Christmas to Midsummer), Two Guineas. Tickets issued daily. 


R.A. Three Lectures on “ The Vault of the 
Half-a-Guinea. 


Members may purchase not less than Three Single Lecture Tickets, avail- 
able for any Lecture, for Half-a-Guinea. 


The Friday Evening Meetings will be resumed on April 17, when M. 
LippMANN, Membre de l'Institut (France), will give a Discourse on ‘* Colour 
Photography,” at 9 p.m. Succeeding Discourses will probably be given by 
Prof. G. V. Poort, M.D., Colonel H. Warkin, C.B., Prof Sitvanus P. 
Tuompson, Prof. J. A. Ewinc, Mr. AuGustine Brrre.tr, M.P., Prof. J. 
A. FLEMING, and other Gentlemen. To these Meetings Members and their 
Friends only are admitted. 


Persons desirous of becoming Members are requested to apply to the 
SeckETARY. When proposed they are immediately admitted to all the 
Lectures, tothe Friday Evening Meetings, and to the Library and Reading 
Rooms; and their Families are admitted to the Lectures at a reduced 
charge. Payment: First Year, Ten Guineas; afterwards, Five Guineas a 
Year; ora of Guineas. 


THE LONDON 1 HOSPITAL MEDICAL 
COLLEGE. 


The SUMMER SESSION commences on May tr. 

The Hospital is the largest in the kingdom; nearly 800 beds are in 
constant use. 

APpPpoINTMENTS.—House Physicians, House Surgeons, &c.—F orty of 
these Appointments are made annually. Dressers, Clinical Clerks, &c., 
appointed every three months. All are free to Students of the College. 
Holders of Resident Appointments have Free Board. 

SCHOLARSHIPS AND Prizes.—Twenty-seven Scholarships and Prizes are 
given annually. Students entering in May can compete for the Entrance 
Scholarships in September. 

Special arrangements have been made to enable Students entering in May 
to present themselves for Examination in July. 

Special Classes are held for the University of London Examinations. 
Special entries for Medical and Surgical Practice can be made. 

A reduction of 15 guineas is made to the Sons of Members of the Pro- 
fession. 

The Metropolitan and other Railways have Stations close to the Hospital 
and College. 

For further information, apply personally or by letter to 


Mile-end, E. MUNRO SCOTT, Warden. 


UNIVERSITY COLLEGE, LONDON. 
FACULTY OF MEDICINE. 


The SUMMER SESSION begins on MAY 1. The work is arranged 
so that a Student may advantageously begin his Medical curriculum then. 
Full information may be obtz ained from either of the undersigned. 


A, E. BARKER, F.R.C.S., Dean of the Faculty. 
J. M. HORSBURGH, M.A, Secretary. 
YELVERTON COLLEGE. 
HIGH-CLASS SCHOOL FOR GIRLS. 


For Prospectus, Fees, and Referees, apply to the Principal, 
Miss HEATH, Yelverton, S. Devon. 


PRIFYSGOL CYMRU. 
UNIVERSITY OF WALES. 


The University Court is about to proceed to the Election of External 
Examiners in the following Departments for the year 1896 :— 


Greek Language and Literature. History. 
Latin Language and Literature. Philosophy. 
English Language and Literature. Mathematics. 
Welsh Language and Literature. Physics. 
French Language and Literature. Chemistry. 
German Language and Literature. Botany. 
Hebrew Language and Literature. Zoology. 


Candidates must send in their names to the Registrar, with any attestation 
of their qualifications they may think desirable, on or before W. ednesday, 
April 15. 

Information in regard to the work and stipends of Examiners may be 


obtained on application to 
IVOR JAMES, Registrar. 
University Offices, Town Hall Chambers, Newport, Mon. 
March 11, — 


SOUTH-WEST LONDON. 
POLYTECHNIC INSTITUTE. 


MANRESA ROAD, CHELSEA, S.W. 
(Near Chelsea Town Hall). 
Principal: Herserr Tomuinson, B.A. (Oxon.), F.R.S. 


PRACTICAL WORK IN PHYSICS AND CHEMISTRY. 

On and after April #8, the well-equipped Chemical and Physical Labora- 
tories of this Institute will be opened to Day Students from 10 a.m. to 
1 p-m., and from 2 p.m. to 5 p.m. on each working day except Saturday. 

Students can attend for any period not less than twelve half-days at the 
rate of rs. 6@. per half-day at any time of the year except August. 


OWENS COLLEGE, ‘MANCHESTER. 


The Senate is about to Appoint a JUNIOR DEMONSTRATOR in 
PHYSIOLOGY 

Applications should be sent in by April 25 to the ReGistrRaAR, from whom 
a statement as to Duties and Emoluments may be obtained. 


S. CHAFFERS, 


_BATTERSEA POLYTECHNIC, S.W. 


The Governing Body invites Application for the Post of Lecturer in 
Chemistry and Head of Chemistry Department. 
Particulars upon application to the SECRETARY. 


REQUIRED, from a London B.Sc., a few 
Lessons in Mixed Mathematics for B.Sc. Terms must be moderate.— 
Write ‘ J.,” 32 Store Street, W.C 


THE ELECTRICAL > 


AND 


GENERAL ENGINEERING COLLEGE, 


AND 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN 
EARL’S COURT, S.W. 
PrincipaL—G. W. p—E TUNZELMANN, B.Sc., M.I.E E. 
Senior-Instrucror—C. CAPITO, M.I.E.E., M.I.M E. 

Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Tools, Pattern Shop, &c. 

The College provides a Training for Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students in Mathematics, Physics, Chem- 
istry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper's Hill and the Central Institution. 


ROAD, 


SKELETONS FOR STUDENTS; viz.: 


Frog 4s., Rabbit 8s. 6¢., Pigeon 8s. 6¢., Fowl 12s. 6d., Skull of Dog 
8s. 6d. —Address, J. WILTON, Healey, Batley. 


OPTICAL & SCIENTIFIC INSTRUMENTS, 


Spectrometers, Spectroscopes, Goniometers, Cathetometers, tical 
Benches, &c., &c. Instruments for special purposes constructed to Chents 
own designs. Price List on application. 

W. WILSON (formerly Foreman at Messrs. ELLIOTT BRos.); 
56 Road, Cut London, N.W. 


MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 

44 Hatton Garden, London. 
Catalogues Free. 
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“TO SCIENCE LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL 
LANTERN, used by late W. Lanr Carpenter, Esq., Prof. Forbes, &c 
Miniature Triple Lantern constructed for B. J. MALDEN, et reat 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results. Docwra Triple, 


GraTTAN GUINNESS, Madame ADELINA Patti, &c. Patent Pamphengos 


Science Lanterns. 


Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Grandly Illustrated Catalogue, over 180 choice En- 
List of 300 Lecture Sets, Science Subjects, 


Lecture Sets. 
Outfits in the World. 
vings, Postage, 3d. 
Views, &c., 6d. ; 
SPECIALIST. Brewster House. 82 Mortimer Road, Kingsland, N. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
Illustrate the leading Text-books, in Boxes, with Trays. 


50 Specimens, 10s. 6d.; 100 do., 2ls.; 200 do., 42s, 
New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils, Post Free. 
ROCK SECTIONS for the MICROSCOPE, from 1s. 6d. each, Post Free, 
CATALOGUES GRATIS. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c., 


always in stock. 
THOMAS D. RUSSELL 


78 NEWGATE STREET, LONDON, E.C. 
F. H. BUTLER, M.A. Oxon., Assoc. R. S. Mines, 


NATURAL HISTORY AGENCY, 

158 BROMPTON ROAD, LONDON. 
Dealer in Rocks, Minerals, Fossils, and other Objects 

of Scientific Interest. _ 

The following can now be furnished :—Alveolina and Miliolina Limestone, 
Selsey ; Chalk-Rock, Bucks ; Triassic Conglomerate, S. Devon ; Tourma- 
line-Granite and Elvan, near Ivy Bridge; Troctolite, Hornblende-Schist 
Gabbro, Mica-Diorite, Serpentine with unaltered Olivine and with Bastite 
Coverack and the Lizard district ; and Kaolin Rock with Fluor, Epidiorite, 


Micro. sections of many of the above ready or in preparation. 
rock-sections, a series at 1s. each. Zinc, Gold, Tin, and Iron Ores for assay- 
ing. Cabinets, Specimen Trays and Boxes, and Micro-Glass of any 
lescription supplied. 


PHYSIOGRAPHY AND GEOLOGY. 


COLLECTIONS AND MICROSCOPIC SLIDES 


To illustrate above, as advised by Science and Art Directory, 
ARRANGED BY 


MINERALOGISTS, &c. 


To Science and Art Department, British, Indian, and Colonial Museums, 
&e. 


STORES AND OFFICES: 


1 KELSO PLACE, KENSINGTON, W. 


New Catalogues and Lists Free. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinospherium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 


Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, 
Bugula, Crisia, Pedicellina ; Holothuria, 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. 


Asterias, Echinus ; Ascidia, Salpa 


THE DIRECTOR. 


Carcinus ; Patella, Buccinum, Eledone, Pectens, | 


| 


Prize Medal, | 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr. H. 


The Universa! Lantern 4-inch Condensors, 4-wick Lamp, | 
Portrait Combination front Lenses, £1 5s. 6d., marvellous value. Science 


Postage, 2d. Pamphlets Free.—W. C. HUGHES, | 


S$ COCOAINE. 


COCOA-NIB EXTRACT. 
(TEA-LIKE.) 


The choicest roasted nibs (broken-up beans) of the natural Cocoa on being 
subjected to powerful hydraulic pressure, give forth their excess of oil, 
leaving for use a finely-flavoured powder—“Cocoaine,” a product which, 
when prepared with boiling water, has the consistence of tea, of which it is 
now, with many, beneficially taking the place. Its active principle being a 
gentle nerve stimulant, supplies the needed energy without unduly exciting 
the system. 


HOLLOWAY’S PILLS 


| London: 


Spotted Schist, coarse Biotite-Granite, and massive Biotite, E. Cornwall.— | 
Students, | 


JAMES R. GREGORY & CO. 


CURE 


Biliousness, Sick Headache, Indigestion 
and all Internal Complaints. 


CAN BE TAKEN BY THE MOST DELICATE. 


Holloway’s Pills and Ointment may be obtained of 
all Medicine Vendors. 


THE IRISH NATURALIST. 


A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 


Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 
PRAEGER, B.A. 
Vol 1 (1892), Price 3s. 6¢. Vol. 2 (1893), Price 5s. 
sent in Monthly Parts to any Address for 5s. 
Dublin: EASON & SON, Lrp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). 


SIMPKIN, MARSHALL, HAMILTON, KENT 


Vol. 3 (1894) will b 


& CO. 


NORTH BRITISH AGRICULTURIST, 


the Chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident agents, and others interested in the 
management of land throughout the United Kingdom. 


The AGRICULTURIST is published every Wednesday afternoon in time 
for the Evening Mails, and contains Reports of all the principal British and 
Irish Markets of the week. 

The special attention of Land Agents is directed to the AGRICUL- 
TURIST as one of the best existing Papers for Advertising Farms to be Let, 
and Estates for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 

Price 3¢. By Post 34d. Annual Subscription, payable in advance, 14s. 

Offices—377 High Street, Edinburgh, and 145 Queen Victoria Street, 
London, E.C. Money Orders payable to C. and R. ANDERSON. 


THE ZOOLOGIST. 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series. Edited by J. E. Hartine, F.L.S., F.Z.S., Member of the 
British Ornithologists’ Union, contains— 

Original Articles by well-known naturalists in every branch of zoology : 
habits of animals; arrival and departure of migratory birds; occurrence of 
rare birds; distribution and migration of British fresh-water fish ; new or 
rare marine fish; local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species ; and 
other matters of general interest to those who delight in natural history. 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books. Occasional translations from foreign zoological 
journals of important and interesting articles in various branches of Zoology. 
There are occasional woodcuts. 


SIMPKIN. MARSHAL. & CO.. Lrp., Stationer’s Hall Court, F.C. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly. 


Edited by C. G. Barrett, G. C. Cuampion, F.Z.S., J. W. DouGtas, 
W. W. Fow ter, M.A., F.L.S., R. McLacutan, F.R.S., E. SAUNDERs, 
F.L.S., and 
Lorp WatstnGcuaM, M.A., LL.D., F.R.S. 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 

the British Isles. ve 

Subscription—Six Shillings per Annum, post free. 

London: GURNEY & JACKSON (Mr. Van Voorst's Successors), 


1 Paternoster Row. 
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NATURAL SCIENCE, 


PRICE ONE SHILLING NET. 
In America, Thirty Cents. 
The APRIL Number contains : 

NOTES on Zoological Nomenclature, a Proposal—The Antarctic Fauna— 
Two Geographical Reconstructions—Flowers and Insects—A Poisonous 
Orchid—The Temperature of Plants—Technical Education in New 
South Wales—The Illinois State Laboratory of Natural History— 
Microbes and Butter—Warning Colours and Mimicry, &c. 

I.—The Horizontal Pendulum. By Charles Davison, M.A., F.G.S. 

(Illustrated.) 

I1.—On a Proposed Classification of the Pelecypoda. By B. B. Wood- 

ward, F,GS., F.R.M.S. 

111.—Sharks as Ancestral Fishes. By Bashford Dean, Ph.D. (Illustrated.) 

IV.—Rules of Nomenclature in Zoology. By Rev. T. R. R. Stebbing, 

M.A, F.L.S., and Prof. E. D. Cope. 

V.—The Wing of Archeopteryx. By W. P. Pycraft, M.B.O.U.  Illus- 

trated.) 

REVIEWS of Bashford Dean's “ Fishes, Living and Fossil” (A. S. W.); 

Meyrick’s “ British Lepidoptera"; Standfuss’ Paliarktischen Gross- 

Schmetterlinge”; Eimer's Artbildung bei den Schmetterlingen” (G. 

H. Carpenter); Cordemoy’s ** Flore de I’Ile de la Réunion” ; Gray and 

Watson's ‘* Synoptical Flora of North America,” and other Books. 

OBITUARY NOTICES of G. A. Pirona, C. Wachsmuth, and Sekiya 

Seikei. 

NEWS and CORRESPONDENCE. 

“ALL ROWING MEN should make a point of reading the article by 

E. Cuthbert Atkinson on ‘ A Rowing Indicator.’”—Aod and Gun. 

** An article of very real interest to rowing men.”—Land and Water. 

‘* Well worth reading and capitally illustrated.” —Sforting and Dramatic. 

The Marcu Number of NATURAL SCIENCE, containing Mr. 

Atkinson's paper, will be sent on receipt of One Shilling, by the Publishers, 


RAIT, HENDERSON & CO., LTD., 
22 ST. ANDREW STREET, HOLBORN CIRCUS, 
LONDON, E.C. 


Now ready, No. 8, price 1s. 


THE SCIENTIFIC ROLL. 

CLIMATE BARIC CONDITION. To be completed in 16 Numbers. 
Conducted by ALEXANDER RAMsay. 

Prospectuses and Subscription Forms free by post on application to the 
Publishers. 
A few of Nos. 1 to 7 still in print, price 1s. each. 
London: O'DRISCOLL, LENNOX & CO., Printers and Publishers, 
10 and 12 Elephant Road, Elephant and Castle, S.E. 


ust Published, 286 Pp., 8vo, Price 7s. 6d. 


ARGON AND NEWION—A REALIZATION. 


By Lieut.-Col. W. SEDGWICK (late Royal Engineers), 
Author of ‘* Force as an Entity,” &c. 

‘So far as we can know by Natural Philosophy what is the first Cause 

- so far our Duty towards him . . . will appear to us by the Light of 

Nature.”—-Newton, ‘‘ Opticks,” 3rd ed. p. 381. 

W. B. WHITTINGHAM & CO., Ltd., 91 Gracechurch St., London, E.C. 


TO AUTHORS OF SCIENTIFIC 
WORKS. 
The Society of Authors is established for the Maintenance and Defence of 
Literary Property. It advises Members on the Methods of Publishing, on 
the Forms of their Agreements, and, when necessary, on the Estimated Cost 
of Production. It investigates all questions of dispute connected with the 
above subjects and the Law of Copyright. 

Annual Subscription, £1 1s. Terms of Membership may be had from the 
Secretary, G. Hersert THRING, 4 Portugal Street, Lincoln's Inn Fields, 
London, W.C. 


VISIBLE 


to Bopo or VARDO, or any other point. 


SPECIAL ECLIPSE CRUISES 


TOTAL ECLIPSE O 
AUGUST oth, 1806. 
IN LAPLAND. 


In order to view the EcLIPsE to the greatest advantage, or to spend some time at VARDO or VADSO, Messrs. —, coon 
AND SON issue Tickets to BERGEN or TRONDHJEM and BACK by any Route or Line of Steamers, and thence by Mail Steat 


BY STEAMERS GARONNE AND LUSITANIA, 
WITH SHORE EXCURSIONS 
TO VADSO AND THE FJORDS. 
LEAVING LONDON FRIDAYS, JULY 24TH AND 3IsT. 
Programmes Free. 
THOS. COOK AND SON, LUDGATE CIRCUS, LONDON, AND BRANCHES. 
CHIEF OFFICE IN Norway: TORVET, BERGEN. 


THE GEOGRAPHICAL JOURNAL, 


CONTENTS, APRIL. Price 2s. 
Proposed Geographical Description of the British Islands. 
Robert Mill. 
The Discovery of the Moluccas. By Dr. O. Warburg. 
The Geography and Resources of British Central Africa, By Alfred 
Sharpe. y 
Ancient and Mediazval Makran. By Colonel T. H. Holdich, C.B., C.LE 
On a Journey from Machako's to Kitwyi. By John Ainsworth. y 
Geological Survey of Canada in 1895. By Dr. George M. Dawson 
C.M.G., F.R.S = 
General Chapman's 
Recent Gazetteers. 
Dr. Partsch’s ‘‘ Silesia—A Geographical Study.” 
Glaser on the Abyssinians.—Review. 
The Island of Sakhalin. By Prof. von Krasnow. 
The Monthly Record. 
Obituary—Cristoforo Negri. 
Meetings of the R.G.S. Literature of the Month. New Maps. Numerous 
Maps and Illustrations. 


EDWARD STANFORD, 26 and 27 Cockspur Street, S.W. 


By Dr. Hugh 


Proposed Mapping of Africa. 


THIRD ENGLISH EDITION. 
ON THE SENSATIONS OF TONE AS A 
PHYSIOLOGICAL BASIS FOR THE THEORY 
OF MUSIC. 
By HERMANN L. F. HELMHOLTZ, M.D. 


Translated and specially adapted to the use of Musical Students by 
ALEXANDER J. Exuis, F.R.S., &c. With 68 Figures engraved o 
Wood, and 42 Passages in Musical Notes. Royal 8vo, 28s. 


LONGMANS, GREEN, & CO., London, New York, and Bombay. 


THIRD EDITION, RE-WRITTEN AND ENLARGED. 
Illustrated, with 67 Woodcuts. 8vo. 


SELECT METHODS IN CHEMICAL ANALYSIS 


(CHIEFLY INORGANIC). 

By W. CROOKES, F.R.S., V.P.C.S. 
Editor of the Chemical News. 

LONGMANS, GREEN, & CO., Lonpon, New York, Bousay. ¢ 


net. 


Demy 8vo, Boards, 1s. net ; Cloth, 1s. 6d. net. 
Postage, 2d. 


By F. W. MILLS and A. C. PONTON. 


‘Tt is somewhat curious that the subject of Pin- 
hole Photography has not hitherto had a text-book 
to itself in England, and the authors have now supplied the want, and . . . 
have collected a mass of information of an extremely useful nature, for they 
have not only collated from various authorities and sources, but quietly 
considered the arguments fvo and con of each statement on debatable 
points, and sum up from their own experiments. . . ."—Amateur Photo 
grapher, September 6, 1895. 

DAWBARN & WARD, Ltd., Farringdon Avenue, E.C. 


Shot ooraphy 


London 


“THE GEOLOGICAL TIME PAPERS. 
No.1. The R. Geological Time Scale. Price 1d. 


O'DRISCOLL, LENNOX, & CO., 10 and 12 Elephant Road, Elephast 
and Castle, S.E 


ACTS of the JESUS-HUXLEY _CASE 
on NOAH’S FLOOD; explaining all the Glacial Difficulties. 2d. 
W. REEVES, 185 FLEET STREET- 
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THE 
CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
LIMITED, CARLYLE ROAD, CAMBRIDGE, 


Manufacturers of the Original Cambridge 
Microtome. 


REDUCTION IN PRIC CE. 


In consequence of the great success of the Cambridge Rocking 
Microtome and an increasing demand, the Company are now in 
a position to supply the Instrument at the GREATLY REDUCED 
Price of £4 4s. Od. 

They have also introduced a New Microtome of larger type, 
which cuts perfectly flat Sections. 


Illustrated Catalogue of Apparatus sent Post Free on 
receipt of 1s. 6d. 
Address all Communications: 
“Instrument Company, Ltd., Cambridge.” 


FREDK. JACKSON & Co. 


$25 | (Late MOTTERSHEAD & CO.), 


{4 CROSS STREET, MANCHESTER 


Goods Entrance: 10 Half-Moon Street, 


LABORATORY FURNISHERS, 


Importers, Manufacturers, and Dealers in 


y CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 
Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


| AND EVERY LABORATORY REQUIREMENT. 
A Illustrated Catalogue of Apparatus, with Price List 
of Chemicals, free on application. 
Telegraphic Address—“‘ APPARATUS, MANCHESTER.” 
_Telephone- Number—2038. 


Apparatus for estimation of sulphur in spent oxide. ' 


| 


STANLEY 


Mathematical Instrument Manufacturer to H. M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every description 
Of the Highest Quality and Finish, at most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only Gop 
MEDAL in the International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition. 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.c. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, | 
Netsukis, China, a, Lacquer, Gongs, Shelis, and other Curios. 


MINERALS, FOSSILS, ROCKS, 


Both single specimens and systematically arranged Collections. The 
correctness of the designations is warranted. On demand ¢riad consignments 
will be sent. Attention is drawn to my 


COLLECTION of 35 CRYSTAL-MODELS in WOOD, 


Size about 5 cm., containing all models sketched in the “‘ Mineralogy of 
Package and Postage... site 8¢ 


2170 
My different Catalogues: I. Mineralogy (Minerals, Meteorites, Mineral 
Preparations for Exhibiting Optical Phenomena, Mineralogical Apparatus 
and Utensils). II. Palzontology and General Geology (Illustrated). III. 
Gypsum Casts (Illustrated), IV. Rocks, Thin Sections of Rocks, Petro- 
graphical Apparatus and Utensils. W#7dl be supplied Gratis on Application. 


Dr. F. KRANTZ, 
Rhenish Mineral Office, Bonn on the Rhine. 


ESTABLISHED 1833. 
(Represented by Messrs. HARRINGTON Bros., Cork, Ireland, 
and Oliver’s Yard, 53A, _ Road, London. ) 


LANTERN SLIDES IN ZOOLOGY AND BOTANY. 


We have now ready extensive series of beautifully executed Lantern 
Slides, specially selected and adapted for Popular Science Lectures. 
The following are a few of the Sets in stock :— 

8. The Metamorphoses of Insects. 
g. The Beginnings of Life (Pro- 
tozoa, 


3, Evolution. | 
2. Common Objects of the Sea- 
Shore. 
The Contents of the Tow-Net. | 
. A Dredging Cruise. | 
Zoophytes and Jelly-fish. | 
Star-fish and Sea-urchins. 


10, Elementary Zoology. 
zr. The Fertilisation of Flowers. 
The Metamorphoses of Crus- | 12. The Mechanism of Plants. 
tacea. | 43. The Scenery of Jersey. 
The number of Slides in each Series can be varied to suit individual 
requirements. 

Price 1/- each, with reduction for a Quantity. 
Slides to Order at same Price as from Stock; on Hire at 
2/- per doz. 

Perfect Workmanship Guaranteed. Full Particulars on 
application. 


JAMES HORNELL, BIOLOGICAL LABORATORY, JERSEY. 


-PHGENIX FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S. W. 
EsTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS 
SecreTaries—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £20,000,000. 


Wm. & GEo. LAW. 


COFFEE—SUGAR—TEA. 


104 NEW OXFORD STREET, W.C. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 


communications to the Editor. 


SUBSCRIPTIONS TO “NATURE.” 


£ a 
o 7 6 

‘To ALL PLACES ABROAD :— 

awe 


Money Orders payable to MACMILLAN & CO., Limited. 
29 BEDFORD STREET, STRAND, W.C. 


OFFICE : 


The telegraphic address of NATURE its “ PHUSIS,” LONDON. 


CHARGES FOR ADVERTISEMENTS. 


& 
Three Linesin Column ..... @ 


One Eighth Page, or Quarter Column 

Quarter Page, or Half a Column .. . 
Half a Page, ora Column ...... 
WL. .le Page 
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GEOGRAPHY. 


D.C.L. With Maps and Diagrams. 


By Str GeorGE GROVE, 


Pot 8vo. Iv. 


Lieut.-General Rk. STRACHEY, R.E., C.S.I. Crown 


Svo. 4s. 6d. 


A MANUAL OF ANCIENT GEO- 


GRAPHY. Authorised Translation from the German of | 
HEINRICH KIEPERT. Crown 8vo. 55. 


CLASSICAL GEOGRAPHY. By H. 


TOZER, M.A. Pot 8vo. 1s. 
A CLASS-BOOK of GEOGRAPHY. 


By C. B. CLARKE, F.L.S., F.G.S., late Fellow of 
(ueen’s College, Cambridge. Feap. 8vo. 2s. 6a. Sewed. 2s. 


SHORT GEOGRAPHY of the 


BRITISH ISLANDS. By JOHN RICHARD GREEN, 
M.A., LL.D., and ALICE STOPFORD GREEN. 
With Maps. Feap. 8vo. 39. 6d. 


MACMILLAN’S GEOGRAPHICAL SERIES. 
Edited by Sir ARCHIBALD GEIKIE, F.R.S. 
Director-General of the Geological Survey of the United Kingdom. 


The TEACHING of GEOGRAPHY. 


A Practical Hand-book for the Use of Teachers. By Sir 
A. GEIKIE, F.R.S. Globe 8vo. 2s. 


An ELEMENTARY CLASS-BOOK 
of GENERAL GEOGRAPHY. 
MILL, D.Sc., F.R.S.E. With 
8vo. 35. 6d. 


GEOGRAPHY of EUROPE. 


JAMES SIME, M.A. With Illustrations. Globe 8vo. 2s. 


GEOGRAPHY of the BRITISH 
ISLES. By Sir ARCHIBALD GEIKIE, F.R.S. Pot 
8vo. Is. 


An ELEMENTARY GEOGRAPHY 


of the BRITISH COLONIES. By G. M. DAWSON 
and A, SUTHERLAND. Globe 8vo. 2s. 


An ELEMENTARY GEOGRAPHY 


of INDIA, BURMA, and CEYLON. By H. F. BLAN- 
FORD, F.R.S. With Illustrations. Globe 8vo. Is. 9d. 


MAPS and MAP DRAWING. By 


W. A. ELDERTON. Pot 8vo. Is. 


The ELEMENTARY SCHOOL 


ATLAS. With 24 Maps in Colours, specially designed 
to illustrate all Elementary Text-Books of Geography. By 
JOHN BARKRTHOLOMEW, F.R.G.S. gto. Is, 


A RAMBLE ROUND the WORLD, 


A 


Illustrations. Crown 


By 


LECTURES on GEOGRAPHY. By | 


NATURE 
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MACMILLAN & CO.”’S BOOKS 


OF 


GEOGRAPHY AND TRAVEL. 


The VOYAGE of the VEGA _ round 
ASIA and Europe. By A. E. NORDENSKIOLD. Trans- 
lated by ALEXANDER LESLIE. With five Steel Portraits, 
numerous Maps, and Illustrations. In two Vols. Medium 
8vo. 45s. Cheap Edition. Crown 8vo. 6s. 


JOURNAL of a TOUR in MAROCCO 
and the GREAT ATLAS. By Sir JOSEPH DALTON 
HOOKER, K.C.S.L, F.R.S., and JOHN BALL, F.R.S. 
With an Appendix, ‘including a Sketch of Geology ot 
Marocco, by GEORGE MAw, F.L.S., F.G.S. With Plates 
and Map. 8vo, 215. 


ISMAILIA. A Narrative of the Expe 
dition to Central Africa for the Suppression of the Slave 
Trade, Organised hy Ismail, Khedive of Egypt. By Sir 
SAMUEL W. BAKER, F-.R.S., F.R.G.S. With Maps, 
Portraits, and Illustrations by ZWECKER and DuRANpD. 
Crown 8vo. 6s. 


The ALBERT N’YANZA, GREAT 
BASIN of the NILE, and EXPLORATIONS of the 
NILE SOURCES. By Sir S.W. BAKER. With Maps, 
Illuctrations, and Portraits. Crown 8vo. 6s. 


The NILE TRIBUTARIES of ABYS- 


SINIA, and the SWORD HUNTERS of the HAMRAN 
ARABS. By Sir S. W. BAKER. Crown 8vo. 6s. 


NARRATIVEofa YEAR’S JOURNEY 
through CENTRAL and EASTERN ARABIA (1862- 
1863). By W. G. PALGRAVE. Fourth Edition. Crown 
8vo. 6s. 


ULYSSES : 


Many Lands. 


or, Scenes and Studies in 
By W G. PALGRAVE. 8vo. 12s, 6d. 


TRAVELS in INDIA. By Jean Bap- 


WANDERINGS 


TISTE TAVERNIER, Baron of Aubonne. Translated 
from the original French Edition of 1676, with a_ Bio- 
4s Sketch of the Author, Notes, Appendices, &c., by 

BALL, F.R.S. With Illustrations and Maps. In two 
Vole Medium 8vo. 42s. 


in SOUTH 
AMERICA, the NORTH-EAST of the UNITED 
STATES, aud the ANTILLES, in the Years. i812, 1816, 
1820, and 1824. By CHARLES WATERTON. New 


Edition. Edited by the Rev. J. G. Woop. With 100 
Illustrations. Crown 8vo. 6s. People’s Edition. Medium 
4to. Sewed. 6d. 


AMONG the SELKIRK GLACIERS, 


Being the Account of a Rough Survey of the Rocky 
Mountain Regions of British Columbia. By WILLI AM 
SPOTSWOOD GREEN, M.A., F.R.G.S. Crown 8ve. 


7s. 6d. 
TRANSCAUCASIA and ARARAT. 


Being Notes of a Vacation Tour in the Autumn of 1876. 
By the Right Hon. JAMES BRYCE, M.P. With Coloured 


Map. Crown 8vo. 9s. 
RAMBLES and STUDIES in 
be GREECE. With Illustrations. New Edition. By Rev. 
1871. By Baron de ET}UBNER. Translated by Lady | J. P. MAHAFFY, D.D. With a Map. Crown $vo. 
HLERRERT. Second Edition, Crown Svo. 10s. 6d. 
MACMILLAN AND 


cO., LIMITED, LONDON. 
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MESSRS. MACMILLAN & CO’S BOOKS 


ANATOMY, PHYSIOLOGY, AND 


A TEXT-BOOK of COMPARATIVE | A TEXT-BOOK of PHYSIOLOGY. 


ANATOMY. By Dr. ARNOLD LANG, Professor of Zoo- 
logy in the University of Ziirich. With Preface to the 
English Translation by Dr. ERNst HAECKEL. Translated 


by Henry M. BERNARD, M.A. Cantab., and MATILDA | 


BERNARD. Vol. I. 8vo. 175. net. 
(Vol. 11. Immediately. 


LESSONS in ELEMENTARY ANA- 
TOMY. By ST. GEORGE MIVART, F.R.S., Author 
of ** The Genesis of Species.” Feap. 8vo. 6s. 6d. 


ELEMENTS .of the COMPARATIVE 
ANATOMY OF VERTEBRATES. Adapted from the 
German of ROBERT WIEDERSHEIM, Professor of Anatomy, 
and Director of the Institute of Human and Comparative 
Anatomy in the University of Freiburg, in Baden. By W. 
NEWTON PARKER, Professor of Biology in the Uni- 
versity College of South Wales and Monmouthshire. With 
additions by the Author and Translator. 270 Woodcuts. 
Medium 8vo. 12s. 6d. 


A COURSE of INSTRUCTION in 


ZOOTOMY. Vertebrata. By T. JEFFERY PARKER, 


By MICHAEL FOSTER, M.D., F.R.S., Professor of 
Physiology in the University of Cambridge, and Fellow of 
Trinity College, Cambridge. Illustrated. 8vo. 

Part I. Comprising Book I. Blood—The Tissues of Move- 


| ment, the Vascular Mechanism. Sixth Edition. tos. 6d. 


F.R.S., Professor of Biology in the University of Otago, | 


New Zealand. With Illustrations. Crown 8vo. 8s. 6d. 


An INTRODUCTION to the OSTE- | 


OLOGY OF THE MAMMALIA. By Sir WILLIAM 
HENRY FLOWER, F.R.S., F.R.C.S., Director of the 
Natural History Department of the British Museum, _ II- 
lustrated. Third Edition. Revised with the assistance of 
Hans Gapow, Ph.D., Lecturer on the Advanced Mor- 
phology of Vertebrates in the University of Cambridge. 
Crown 8vo. 10s. 6d. 


The MYOLOGY of the RAVEN (Cor- 
vus corax Sinuatus ). A Guide to the Study of the Muscular 
System in Birds. By R. W. SHUFELDT, of the Smith- 
sonian Institute, Washington, U.S.A. With Illustrations. 
8vo. 13s. net. 


A COURSE OF ELEMENTARY 


PRACTICAL HISTOLOGY. By WILLIAM FEARN- 
LEY. Crown 8vo. 7s. 6d. 


A COURSE OF ELEMENTARY) 


PRACTICAL PHYSIOLOGY AND HISTOLOGY. By 
Prof. MICHAEL FOSTER, M.D., F.R.S., and J. N. 
LANGLEY, F.R.S., Fellow of Trinity College, Cambridge. 
Sixth Edition. Crown 8vo. 7s. 6d. 


LESSONS in ELEMENTARY PHY- 
SIOLOGY. By T. H. HUXLEY, F.R.S. With numerous 
Illustrations. Fourth Edition. Pott 8vo. 4s. 6d. 


QUESTIONS ON HUXLEY’S LES- 
SONS in ELEMENTARY PHYSIOLOGY. For the Use 
of Schools. By THOMAS ALCOCK, M.D. Fifth Edition. 
Pott 8vo. Is. 6d. 


An ATLAS of PRACTICAL ELE- 


MENTARY BIOLOGY. By G. B. HOWES, Assistant 


Professor of Zoology, Royal College of Science. Witha | 


Preface by T. H. Hux.ey, F.R.S. Medium 4to. 14s. 


| 


Part II. Comprising Book II. The Tissues of Chemical 
Action, with their Respective Mechanisms—Nutrition. Sixth 
Edition. 10s. 6d. 

Part III. The Central Nervous System. Sixth Edition. 
7s. 6d. 

Part IV. Comprising the remainder of Book III. The 
Senses and some Speciai Muscular Mechanisms, and Book IV. 
The Tissues and Mechanism of Reproduction. Fifth Edition. 
10s. 6d. 


The CHEMICAL BASIS of the ANI- 
MAL BODY. An Appendix to Foster’s ‘* Text-book of 
Physiology.” By A, SHERIDAN LEA, D.Sc., F.R.S., 
University Lecturer in Physiology in the University of 
Cambridge. Fifth Edition. 8vo. 7s. 6d. 


PHYSIOLOGY. By Foster, 
M.D., F.R.S. With Illustrations. Pott 8vo. Is. 
[Scéence Primers. 


PHYSIOLOGY for BEGINNERS. By 
M. FOSTER, M.D., F.R.S., Professor of Physiology in 
the University of Cambridge, and LEWIS E. SHORE, 
M.A., M.D., Fellow of St. John’s College, Cambridge, 
and Senior Demonstrator of Physiology in the University of 
Cambridge. Globe 8vo. 2s. 6d. 


A TEXT-BOOK of the PHYSIO- 
LOGICAL CHEMISTRY of the ANIMAL BODY. 
Including an Account of the Chemical Changes occurring 
in Disease. By ARTHUR GAMGEE, M.D., F.R.S., 
Emeritus Professor of Physiology in the Owens College, 
Victoria University, Manchester. 8vo. Vol. I. 18s. 
Vol. II. 18s. 


A TREATISE on COMPARATIVE 
EMBRYOLOGY. By the late Prof. F. M. BALFOUR, 
M.A., F.R.S. In two Vols. Second Edition. Medium 
8vo. Vol. I. 18s. Vol. II. 21s. 


The ELEMENTS of EMBRYOLOGY. 
By Prof. MICHAEL FOSTER, M.D., F.R.S., and the 
late Prof. F. M. BALFOUR, F.R.S. Second Edition, 
revised. Edited by A. SepGwick, M.A., and W. HEAPE, 
M.A. Illustrated. Crown 8vo. 10s. 6d. 


LESSONS in ELEMENTARY BIO- 
LOGY. By Prof. T. JEFFERY PARKER, F.R.S. 
Illustrated. Second Edition. Crown 8vo. 10s. 6d. 


A COURSE of PRACTICAL IN- 
STRUCTION in ELEMENTARY BIOLOGY. By T. 
H. HUXLEY, F.R.S., assisted by H. N. MARTIN, 
F.R.S., Professor of Biology in the Johns Hopkins Uni- 
versity, U.S.A. Third Edition, revised and extended by 
G. B. Howes, Assistant Professor, Royal College of 
Science, and D. H. Scorr, Ph.D. With a Preface by 
T. H. Huxtey, F.R.S. Crown 8vo. Ios. 


MACMILLAN AND CO, LIMITED, LONDON. 
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THE NEW LIGHT anpb 
THE NEW PHOTOGRAPHY. 


CROOKES’ RADIANT MATTER TUBES, for Experiments, supplied at the shortest notice. Various 
patterns and sizes kept in stock. Any design made to order. 


HICKS 


(THE ORIGINAL MAKER OF CROOKES’ TUBES AND RADIOMETERS), 
8,9, & 10 HATTON GARDEN, LONDON, E.C. 


Telegraphic Address—‘**‘ LENTICULAR, LONDON.” 


RONTGEN’S x-ray PHOTOGRAPHY. 


Specimen Shadowgraphs for Magic Lantern, 1s. each. 


“OPTIMUS” INDUCTION COILS. 


Giving Sparks of the following lengths : 
Inch Spark 4 3 I 13 2 3 4 5 6 
Price 45/- 7O/- £5 £6 £8 £10 £13 £15 £18 
Larger, to order. 
“INTENSITY Corts: How MapgE Aanp How Usep,” Stiff Boards, ONE SHILLING, 


PERKEN, SON & RAYMENT, LONDON. 
ART PHOTOGRAPHS. 


AssORTMENTS SENT BY Post FOR SELECTION TO ANY PART OF THE WORLD. 
No deposit required from responsible applicants. 
PARIS SALON PICTURES, 

Classical, Secular, and Religious Subjects, Statuary, Yachts, |g 
Actresses, Heads, Portraits, Artists’ Life Studies, Children, 
Eastern Types, Animals, Flowers, Fruits, Clouds, Waves, 
Rustic Scenes, Stereoscopic Slides. 

Sole Agents for the Celebrated Series of Life Studies for Artists by 
W. Von GLopEN. 
Collections from the Louvre, Luxembourg, Vatican, Dresden, and other 
noted Galleries. 
VALENTINES CELEBRATED VIEWS—Architectural and Scenic: 
Cabinet Size, 10d. each, 10s. for 13; Imperial Size, 1s. 8d. each, 20s. for 13. 


24., £08 ee. aes ThE 
4 SALCOATE ROAD, NORTHCOTE ROAD, CLAPHAM JUNCTION, py jjjcations, any of which are sent by Post 
LONDON, 1876.) Sor Selection. 


“STRONGEST AND BEST.”—Health. 


RY’S 
CONCENTRATED 
OVER 100 PRIZE MEDALS and G 


COCOA 


i= Purchasers should ask specially for FRY’S PURE CONCENTRATED COCOA, to distinguish it from 
other varieties manufactured by the Firm. Al 


Printed by RrcHarp CLay anp Sons, Limirep, at 7 and 8 Bread Street Hill ictori i i i 7 
» LIMITED, a ueen Victoria Street the City of London, and published by 
ACMILLAN AND Co., LimiTED, at 29 Bedford Street, London, w.c., and Fifth Avenue, New Apel 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 


No. 1380, VOL. 53.] 


THURSDAY, APRIL 9, 1896. 


[PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.] 


{All Rights are Reserved. 


X-RAY “FOCUS” TUBES. 


The ‘‘ Focus” Tubes made by Newton & Co., in accordance 
with the experiments conducted in the Chemical Laboratory at 
King’s College, are still unequalled for rapidity and definition. 


Price 35s. each. 
The above are suitable for Coils giving 2” spark and over. 


Special ‘“‘ Focus” Tubes, 42s. each. 

The above are suitable for Coils giving from 7” to 10” sparks. 

‘The definition given by your focus tubes is excellent.""—Prof. OLIVER 
J. Lovce, University College, Liverpool. 

“Your focusing tube has worked very well, and as soon as you have 
another similar one that you can spare me I ‘shall be glad to have it.” — 
Prof. A. ScuusTER, The Owens College, Manchester. 

“We have got excellent results with the focus tubes.”—Prof. W. 
Heaton, University Coliege, Nottingham. 

“The focus tube you sent gives remarkably sharp shadows.”—Prof. A. 

S. BurLer, The University, St. Andrews, N.B. 

“T have tried a very large number of vacuum tubes sold by different 
makers for the purpose of giving the X-rays, and find your ‘ focus tubes’ to 
be far and away superior to anything as yet in the market.”—Prof. W. F. 
Barrett, Royal College of Science, Dublin. 

“Les résultats sont’ merveilleux.’—Dr. HENRI VAN Hevurck, Jardin 
Botanique d’ Anvers. 

So_LE MAKERS: 


NEW$BWTON & CO. 
3 FLEET STREET, LONDON. 
Helium and Argon Spectrum Tubes Now Ready, os. 6d. each. 


We 


should 
be without a 


CAMERA. 


Full particulars 
UNE PAGK OF CARDS.—— on application. 


No Scientific Man 


ASTRONOMICAL TELESCOPE. 


With 3-inch Achromatic Object-Glass of excellent quality, with brass body, 
one Terrestrial and two Celestial Eye-pieces, in Case complete. Guaranteed 
to be capable of dividing Double Stars and showing Saturn's Ring and 


Jupiter's Belts, 
Price £6 10s. Od. 
Catalogue of Astronomical Telescopes sent Free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 
NEGRETTI & ZAMBRA, 


SOLE MAKERS OF 


JORDAN'S (PATENT) SUNSHINE RECORDER, 


New Simplified Model, 
adjustable for any 
latitude, and tho- 
roughly efficient. 


Price £1 7s. 6d. 


Sensitised Charts, 
/ 5s. per 100. 


NEGRETTI 


AND 


ZAMBRA, 


Scientific Instrument 
Makers to the Queen, 


$8 HOLBORN VIADUCT. 


Branches—45 CorNHILL, 
= 122 REGENT STREET, 
Lonpon. 


ILLUSTRATED DESCRIPTION POST FREE. 
Telegraphic Address, ‘ Negretti, London.” 


Telephone No. 6583. 
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ROYAL INSTITUTION OF GREAT 
BRITAIN, 

ALBEMARLE STREET, PICCADILLY, W. 
TUESDAY next (APRIL 14), at 3 o'clock, Prof. James Sutty, M.A., 
LL. D.—First of Three Lectures on “ Child Study and Education.” Half- | 
a-Guinea the Course. 

THURSDAY (APRIL 16), at 3 o'clock, Prof. Dewar, M A., LL.D., 
F.R S., Fullerian Professor of Cheiniatry, R.1.—First of Three Lectures on 
** Rec ent Chemical Progress.’ alf-a-Guinea. 

SATURDAY (APRIL 18), at 3 o'clock, Prof. W. B. Ricumonp, R.A. 
—First of Three Lectures on ** The Vault of the Sixtine Chapel.” Half-a- 
Guinea. 


Subscription to all the Courses in the Season, Two Guineas. 


FRIDAY (APRIL 17), at 9 o'clock, M. 
stitut (France), ‘‘ Colour Photography.” 


LippMANN, Membre de I'In- 


To the Friday Evening Meetings, Members and their Friends only are 
admitted. 


THE LONDON HOSPITAL MEDICAL 
COLLEGE. 


The SUMMER SESSION commences on May tr. 

The Hospital is the largest in the kingdom; nearly 800 beds are in 
constant use. 

AproINTMENTS.—House Physicians, House Surgeons, &c.—Forty of 
these Appointments are made annually. Dressers, Clinical Clerks, &c., 
appointed every three months. All are free to Students of the College. 
Holders of Resident Appointments have Free Board. 

SCHOLARSHIPS AND Prizes —T wenty-seven Sc holarships and Prizes are 
given annucz ally. Students entering in May can compete for the Entrance 
Scholarships in September. 

Special arrangements have been made to enable Students entering in May 
to present themselves for Examination in July 

Special Classes are held for the University of London Examinations. 
Special entries for Medical and Surgical Practice can be made. 

A reduction of 15 guineas is made to the Sons of Members of the Pro- 
fession. 

The Metropolitan and other Railways have Stations close to the Hospital 
and College. 

For further information, apply personally or by letter to 

Mile-end, E. MUNRO SCOTT, Warden. 


| 
| 
| 
ST. THOMAS'’S HOSPITAL MEDICAL 
SCHOOL, | 
ALBERT EMBANKMENT, S.E. 

The SUMMER SESSION will commence on FRIDAY, May 1. 
Students entering in the Summer are eligible to compete for the Science | 
Scholarships of 4150 and £60 awarded in October. 

A Scholarship of £50, open to University Students, and other Prizes and | 
Scholarships of the vz lue of £500, are offered for annual competition. | 

All Appointments are open to Students without extra payment. 

Special Classes for the Examinations of the University of London are | 
held throughout the year. 

Tutorial Classes are held prior to the Second and Final Examinations of 
the C onjoint Board in January, April, and July. 

A Register of approved lodgings and of private families receiving Boarders 
is kept in Secretary's Office. 

Excellent Day Club accommodation is provided in the School Building. 

Prospectuses and all particulars may be obtained from the Medical 
Secretary, Mr. G. RENDLE, 


. H. MAKINS, Dean. 


GUY’S HOSPITAL MEDICAL SCHOOL. 


The SUMMER SESSION commences on May 1, and Students then 
entering are eligible for the Open Scholarships offered for competition on 
September 22 and the two following days. 

The Hospital contains 695 beds, of which 500 are in constant occupation. 
The House Physiciancies, House Surgeoncies, Dresserships, and all other 
appointments are given according to the merits of the Candidates and 
without extra payment. Scholarships and Prizes amounting in the 
aggregate to £550 are open for competition to all Students Special 
Classes are held for the Examinations of the University of London. 

Five Entrance Scholarships, Three Open Scholarships in Classics, Mathe- 
matics, and Modern Languages, one of the value of £100 open to Candi- 
dates under twenty years of age, and two others of the value of £50 and £30 
respectively open to Candidates under twenty-five years of age. Two Open 
Scholarships in Chemistry, Physics, and Biology, one of the value of £150 
and another of £60, open to Candidates under twenty-five years of age. 

For Prospectus and further information apply to the Dean, Dr. L. E. 
Suaw, Guy’s Hospital, London, S.E. 


UNIVERSITY COLLEGE, “LONDON. | 
FACULTY OF MEDICINE. 


The SUMMER SESSION begins on MAY 1. The work is arranged 
so that a Student may advantageously begin his Medical curriculum then. 
Full information may be obtained from either of the undersigned. 

A. E. BARKER, F.R.C.S., Dean of the Faculty. 
J. M. HORSBURGH, M. s. Secretary. 


REQUIRED, from a London B. Sc., a . few | 


Lessons in Mixed Mathematics for B.Sc. Terms must be moderate.— 
Write ‘‘ J.,” 32 Store Street, W.C. 


Sale bp Fuction. 


MONDAY NEXT. 
NATURAL HISTORY SPECIMENS. 


MR. J. C. STEVENS will sell by Auction 


at his Great Rooms, 38 King Street, Covent Garden, on MONDAY 
next, Apri! 13, at 12.30 precisely, the Collection of British Lepidoptera 
formed by the Rev. C. A SLapen, Exotic Lepidoptera, Minerals, Fossils, 
a Collection of British Birds’ Eggs, Skins of Animals, &c., Cabinets, 
Books, &c. 
Qn view the Saturday prior, 12 a 4, and Morning of Sale, and Catalogues 
a 


MASON COLLEGE, BIRMINGHAM. 
FACULTY OF SCIENCE. 
RESEARCH SCILOLARSHIPS. 

(Founded by the late T. Aubrey Bowen, Esq., of Melbourne, Australia.) 

The object « of these SCHOL ARSHIPS is to encourage Higher Work and 
Re esearc hi in Sc ientific Professional Engineering and in Chemical and Metal 
lurgical Science. 

Applications, supported by details of educational training and re 
ferences to former Teachers and others, should be sent in to the REGisTRaR 
on or before June 1, 1896. The Awards will be made in September next, 
and the Scholarships will be tenable during the Session 1896-97. 

(a) THREE BOWEN — LARSHIPS in ENGINEERING of 
the value of £100 eac 
(4) ee —s NSC HOL ARSHIPin METALLURGY of the value 


(c) T aks E ‘PRIEST LEY SCHOLARSHIPS in CHEMISTRY of the 
value of £ eac h. 
Further particulars may be obtained on application to the REGISTRAR. 


PRIFYSGOL CYMRU. 
UNIVERSITY OF WALES. 


The University Court is about to proceed to the Election of External 

Examiners in the following Departments for the year 1896 :— 

Greek Language and L iterature. History. 

Latin Language and Literature. Philosophy. 

English Language and Literature. Mathematics. 

Welsh Language and Literature. Physics. 

French Language and Literature. Chemistry. 

German Language and Literature. Botany. 

Hebrew Language and Literature. Zoology 


Candidates must send in their names to the Registrar, with any attestation 


| of their qualifications they may think desirable, on or before Wednesday, 


April 15. 
Information in regard to the work and stipends of Examiners may be 
obtained on application to 
IVOR JAMES, Registrar. 
University Offices, Town Hall Chambers, Newport, Mon. 
March 11, 1896. 


BEDFORD COLLEGE (LONDON) 
FOR WOMEN, 
3 and 9g YORK PLACE, BAKER STREET, W. 
EASTER TERM, 1896. 

The Term begins on Thursday, April 16. Special Classes will be held in 
Mathematics and Elementary Greek for Students who matriculated in 
Jz ary. 

A. A. Kan THack w 7 begin a Course on Bacteriology (Lectures and 
on April 
Two Entrance Scholarships will be offered for competition in June. 
LUCY J. RUSSELL, Honorary Secretary. 


UNIVERSITY OF LONDON, 

B.Sc., in BOTANY and INTERMEDIATE EXAMINATION in 

SCLENCE (HONOURS). 

A Course of Lectures on SYSTEMATIC BOTANY, as required by 
these Examinations, including Demonstrations on Living Specimens of the 
more important Natural Orders, will be given at St. Thomas's Hospital 
Medical School by ALrrep W. Bennett, M.A., B.Sc., F.L.S., on 
Tuesdays and Wednesdays at ro a.m., commencing May 5. ” Fee for the 
Course of about 24 Lectures, 3 guineas. Further particulars may be 
obtained from the Secretary to the Medical School. 


OWENS COLLEGE, MANCHESTER. 

The Senate is about to Appoint a JUNIOR DEMONSTRATOR in 
PHYSIOLOGY 

Applications should be sent in by April 25 to the Recistrar, from whom 
a statement as to Duties and Emoluments may be obtained. 
S. CHAFFERS, Registrar. 


YELVERTON COLLEGE. 
HIGH-CLASS SCHOOL FOR GIRLS. 


For Posapemes, Fees, and Referees, apply to the Principal, 
Miss HEATH, Yelverton, S$. Devon. 


MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 


py 44 Hatton Garden, London. 
Catalogues Free. 
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MESSRS. LONGMANS & COS SCIENTIFIC BOOKS, 


A DICTIONARY | OF APPLIED CHE- 
MISTRY. By T. E. ORPE, B.Sc. (Vict.), Ph.D., F.R.S., Treas. 
C.S., Professor of TR ee in the Normal School of Science and 
Royal ae of Mines, South Kensington. Assisted by eminent Con- 
tributors. (3 Vols. 8vo.) Vols. I. and II., 42s. each. Vol. III., 63s. 


WATTS’ DICTIONARY OF CHEMISTRY. 
Revised and entirely Re-written by H. FORSTER MORLEY, M.A., 
D.Sc., Fellow of, and lately Assistant-Professor of Chemistry ~ 
University College, London; and M. M. PATTISON MUIR, 
F.R.S.E., Fellow, and Pralector i in Chemistry, of Gonville and com aius 
College, c ambridge. Assisted by Eminent Contributors. 4 Vols. 8vo. 
Vols. I. and IL., 42s. each. Vol. IIL., 50s.; Vol. IV., 63s 


THE PRINCIPLES OF CHEMISTRY. By 


D. MENDELEEFF, Professor of Chemistry in the University of St. 
Petersburg. Translated by GeorGE Kamensky, A.R.S.M., of the 
Imperial Mint, St. Petersburg, and edited by ‘A. J. Greenaway, 
F.L.C., Sub-Editor of the Journal of the Chemical Society. With 97 
Illustrations. 2 Vols. Svo, 36s. 


SELECT METHODS IN CHEMICAL 
ANALYSIS (chiefly Inorganic, By W. CROOKES, F.R.S., 
V.P.C.S., Editor of The Chemical News. Third Edition, Re-written 
and Enla arg rged. Illustrated with 67 Woodcuts. 8vo, 215. net. 


OUTLINES OF THEORETICAL CHEMIS- 
TRY. By LOTHAR MEYER, Professor of Chemistry in the Uni- 
versity of Tiibingen. Translated by Professors P. PHitiirs Bevson, 
D.Sc., and W. B.Sc.  8vo, gs. 


A TEXT-BOOK OF INORGANIC CHEMIS- 
TRY. ByG. S. NEWTH, F.1.C., F.C.S., Demonstrator in the Royal 
College of Science, London ; Assistant Examiner in Chemistry, Science 
and Art Department. New Edition. With 146 Illustrations. Crown 
8vo, 6s. 6d. 


ON THE SENSATIONS OF TONE AS A 
PHYSIOLOGICAL BASIS FOR THE THEORY OF MUSIC. 
By HERMANN L. F. HELMHOLTZ, M.D. Third English 
Edition, Translated and specially adapted to the use of Musical 
Students, by ALEXANDER J. Exxis, F.R.S. With 68 Figures engraved 
on Wood, and 42 Passages in Musical Notes. Royal 8vo, 28s. 


GANOT’S ELEMENTARY TREATISE ON 
PHYSICS, Experimental and Applied. Translated and Edited from 
Ganot’s ‘* Eléments de Physique,” by E. ATKINSON, Ph.D., F.C.S. 
Fourteenth Edition. Revised and Enlarged. With 9 Coloured Plates 
and 1028 Woodcuts, and an Appendix of Problems and Examples, with 
Answers. Crown 8vo, 155. 


GANOT’S NATURAL PHILOSOPHY FOR 
GENERAL READERS AND YOUNG PERSONS. Translated 
and Edited from Ganot’s ‘“‘Cours Elémentaire de Physique,” by E. 
ATKINSON, Ph.D., F.C.S. Eighth Edition. With 7 Plates, 624 
Woodcuts, and an Appendix of Questions. Crown 8vo, 7s. 6d. 


CELESTIAL OBJECTS FOR COMMON 
TELESCOPES. By the Rev. T. W. WEBB, M.A., F.R.A.S., Vicar 
of Hardwick, Herefords hire. Fifth Edition, Revised and greatly 
Enlarged by the Rev. T. E. Espix, M.A., F.R.A.S. (2 Vols.) 
Vol. I., with Portrait and a Reminiscence of the Author, 2 Plates, and 
numerous Illustrations. Crown 6s. Vol. with Illustrations 
and Map of Star Spectra. Crown 8vo, 6s. 6d. 


THE PHYSIOLOGY OF PLANTS. A Popular 
Treatise for the use of Gardeners, or for Students of Horticulture and of 
Agriculture. By Dr. PAUL SORAUER, Director of the Experimental 
Station at the Royal Pomologlcal Institute in Proskau (Silesia). Trans- 
lated by F. E. WEISS, B.Sc., F.L.S., Professor of Botany at the 
Owens College, Manchester. 33 Illustrations. 8Vvo, gs. net. 


ELECTRICAL ENGINEERING for ELEC- 
TRIC LIGHT ARTISANS AND STUDENTS. (Embracing those 
branches prescribed in the Syllabus issued by the City and Guilds Tech- 
nical Institute.) By W. SLINGO and A. BROOKER. Revised and 
Enlarged Edition. With 346 Illustrations. Crown 8vo, 12s. 


RIVINGTON’S COURSE OF BUILDING 
CONSTRUCTION. 


NOTES ON BUILDING CONSTRUCTION. 


Arranged to meet the Requirements of the Syllabus of the Science and 
Art Department of the Committee of Council on Education, South 
Kensington. Medium 8vo. 
Parr I. FIRST STAGE, OR ELEMENTARY COURSE. With 
552 Woodcuts. tos. 6d. 
Part Il. COMMENCEMENT OF SECOND STAGE, OR AD- 
VANCED COURSE. With 479 Woodcuts. 10s. 6d. 
Part II]. MATERIALS. Advanced Course, and Course for Honours. 
With 188 Woodcuts. arts. 
Parr IV. CALCULATIONS FOR’ BUILDING 
With 597 Woodcuts. 15s. 


STRUCTURES. 


ENGINEERING CONSTRUCTION IN 
IRON, STEEL, AND TIMBER. $y WILLIAM HENRY 
WARREN, Whitworth Scholar; Member of the Institution of Civil 
Engineers, ‘London ; -Challis Professor of Civil and Mechanical En- 
gineering, University of >ydney. With 13 Folding Plates and 373 
Diagrams. Royal 8vo, 16s. net. 


LONGMANS’ CIVIL ENGINEERING SERIES. 
PRINCIPLES AND PRACTICE OF HAR- 
BOUR CONSTRUCTION. By WILLIAM SHIELD, F-.R.S E., 


M.Inst.C.E., and Executive Engineer, National Harbour of Refuge, 
Peterhead, N.B. With 97 Illustrations. Medium 8vo, 15s. net. 


TEXT-BOOKS OF SCIENCE. 


ABNEY’S PHOTOGRAPHY. 115 Woodcuts. 35. 6d. 

ANDERSON’S The STRENGTH of MATERIALS and 
STRUCTURES. 66 Woodcuts. 3s. 62. 

BALL’S ELEMENTS of ASTRONOMY. 136 Woodcuts. 6s. 

BARRY’S RAILWAY APPLIANCES. 218 Woodcuts. 45. 6d. 

BAUERM.: SYSTEMATIC MINERALOGY. 373 


Woodcuts 
BAUERM:. AN DESCRIPTIVE MINERALOGY. 236 
BLOXAM & TiU NTINGTON’ ALS; their PRoprER- 


Woodcuts. 
Ties and TREATMENT. 130 
GLAZEBROOK & SH: AW? S PR. ACTIC. AL PHYSICS. 134 
Woodcuts. 7s. 
GLAZEBROOK’S PHYSICAL OPTICS. 183 Woodcuts. 6s. 
GORE’S ane of ELECTRO-METALLURGY. 56 Wood- 


cuts. 


GRIBBL FE *S PRELIMINARY SURVEY. 130 Woodcuts. 6s. 

GRIFFIN’S ALGEBRA and TRIGONOMETRY. 3s. 6d. 

HOLMES’S The STEAM ENGINE. 212 Woodcuts. 6s. 

JENKIN’S = ECTRICITY and MAGNETISM. 177 Wood- 
cuts. 35 

MAXWEL L S THEORY of HEAT. 38 Woodcuts. 35. 6d. 

MERRIFIELD’S ARITHMETIC and MENSURATION, 
38. 6d. KEY, 3s. 6d. 

MILLER’S INORGANIC CHEMISTRY. 72 Woodcuts. 


. 6d. 
PREECE & SIVEWRIGHT’S TELEGRAPHY. 258 Wood- 
cuts. 6s 
RUTL EY’S bi STUDY of ROCKS. 6 Plates and 88 


Woodcuts. 


SHELLEY’S WORKSHOP APPLIANCES. 323 Woodcuts. 
45. 6d. 


THOME & BENNETT'S BOTANY. 600 Woodcuts. 6s. 
THORPE’S CHEMICAL ANALYSIS. 


88 Woodcuts. 45. 
QUALITATIVE CHEMICAL 


THORPE & MUTR’S 
ANALYSIS. 57 Woodcuts. 3s. 6d. 

TILDEN’S CHEMICAL PHILOSOPHY. 5 Woodcuts. 
With or without Answers to Problems, 4s. 6d. 

UNWIN’S MACHINE DESIGN. Part I. General Prin- 
ciples, Fastenings, and Transmissive 304 Wocdcuts. 6s. 
Part II. Engine Details. 174 Woodcuts. 


4s. 
WATSON’S PLANE and SOLID G EOMETRY. 


35. 6d. 


LONGMANS, 


GREEN, & CO., LONDON, 


NEW YORK, AND BOMBAY. 
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DRINGENDE ‘BITTE 


BOTANISCHEN JAHRESBERICHTS 


méglichst zu beschleunigen, wie eine Steigerung der Zuverlissig- 
keit in der Berichterstattung zu erlangen, richten wir an die 


Botaniker aller Lander 


die dringende Bitte um gefallige schleunige Zusendung ihrer 
Arbeiten, namentlich auch der Sonderabdriicke aus Zeitschriften 
etc. 

Alle Sendungen sind zu richten an den Herausgeber 
Professor Dr. E. KOEHNE, 


Friedenau-Berlin, Kirchstrasse 5. 


TO AUTHORS OF SCIENTIFIC 
WORKS. 


The Society of Authors is established for the Maintenance and Defence of 
Literary Property. Itadvises Members on the Methods of Publishing, on 
the Forms of their Agreements, and, when necessary, on the Estimated Cost 
of Preduction. It investigates all questions of dispute connected with the 
above subjects and the Law of Copyright. 

Annual Subscription, £1 1s. Terms of Membership may be had from the 
Secretary, G. Hersert TurinG, 4 Portugal Street, Lincoln’s Inn Fields, 
London, W.C. 


E. LEYBOLD'S 
COLOGNE, GERMANY. 


AUTOMATIC AIR PUMP, 


FOR EVACUATING CROOKES’ TUBES, 


IN USE IN PROF. RONTGEN’S LABORATORY, 
AND MANY INSTITUTES OF GERMANY, 


Description appeared in NaArure of February 16, 1893 


(vol. xlvii. p. 369). Price £16. 


THE 


CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
LIMITED, CARLYLE ROAD, CAMBRIDGE, 
Manufacturers of the Original Cambridge 


_ wa TURE 
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THE JOURNAL OF ANATOMY AND 
PHYSIOLOGY, 


NORMAL AND PATHOLOGICAL, HUMAN 
AND COMPARATIVE. 
CONDUCTED BY 
Prors. HUMPHRY, TURNER, and MSKENDRICK, 
Vol. XX X.—New Series, Vol. X. Part I1I.—APRIL 
Now Ready. Price 6s. 
With Plates and Figures in Text. 
CONTENTS 
1.—Arthur Robinson, M.D. Formation ae Structure of Optic Nerve, 
and its relation to Optic Stalk (Plate VII.). 
2.—E. W. Carlier, M.D. Pancreas of Hedgehog during Hibernation, 
3.-—Keith Campbell, M.B. Accessory Segment in Pulmonary Valve. 
4.—Byron Robinson, B.S., M.D. Studies in Peritoneum : its Arrange- 
ment in Animals. 
5.—J. H. Sequeira, M.D. 
Duct. 
6.—Edred. M. Corner, B.Sc. 
7.—Edred. M. Corner. B.Sc. 
8.—E. M. Corner, B.Sc. 
Skull. 
g.—E. Barclay Smith, M.D. Astragalo-Calcaneo-Navicular Joint. 
10.—David Hepburn, M.D. Halichzrus Grypus : the Grey Seal 
11.—Prof. Johnson Symington, M.D. Homology of Dumb-Bell-Shaped 
Bone in Ornithornynchus. 
12.—Prof. Edward Fawcett, M.B. 
pleuralis)? « 
13.—Gregg Wilson, M.A., B. 
14.—Note to Dr. 
Lobe,” &c 
5.—Bertram Windle, M.D. 
Literature. 
16.—Proceedings of the Anatomical Society of Great Britain and Ireland. 


London: CHARLES GRIFFIN & CO., Ltd., 


1896. 


Case of Ectopia Vesica, with Patent Vitelline 
Some Structures in Elbow-Joint. 


Temporal Fossa. 
Processes of Occipital and Mastoid Regions of 


What is Sibson’s Muscle (Scalenus 


Hereditary Polydactylism. 


Elliot ‘Smith's Paper on Morphology of true ‘ Limbic 


Sixth Report on Recent Teratological 


Exeter Street, Strand. 


~NEW BOOKS IN SCIENCE. 


1. A Manual of Physiology. 


pe Prof. G. NEIL STEWART, M.A., M.D., D.Sc. (University Series 
Manuals). 300 Engravings and 5 Coloured Plates. Price 155. 


2. A Manual of Physics. 


Second Edition, Re-written for Elementary and Advanced Students. 
By WM. PEDDIE, D.Sc., -S.E., Assist. Prof. of Physics, 
University of Edinburg zh (University Series) Price 7s. 6d. 


3. Text-book of Veterinary Physiology. 
By Veterinary-Capt. F. SMITH, F.R.C.V.S., F.I.C., Examiner in 
Physiology R.C.V.S. Second Edition, Illustrated. Price 155. 


4. The Analysis of Food and Drugs. 
For Practical Laboratory Work. By T. H. PEARMAIN and C.G. 
MOOR, M.A, F.C.S. The only moderately-priced work extant. 
Price 3s. 6d. 


London: BAILLIERE, TINDALL, 


Strand. 


& COX, King William Street, 


Demy 8vo, Boards, 1s. net ; Cloth, 1s. 6d. net. 
y 
Postage, ad. 


Stengpaice pr By F. W. MILLS and A. C. PONTON. 
“**Tt is somewhat curious that the subject of Pin- 


Photcoraphy 
hole Photography has not hitherto had a text-book 
to itself in England, and the authors have now supplied the want, and . 
have collected a mass of information of an extremely useful nature, for they 
have not only collated from various authorities and sources, but quietly 
considered the arguments fvo and con of each statement on debatable 
points, and sum up from their own experiments. . . .”—Amateur Photo- 
grapher, September 6, 1895. 
London: DAWBARN & WARD, Ltd., 


Farringdon Avenue, E.C. 


Just Published, with 13 Illustrations. 8vo, 15s. 


Rocking Microtome. 


REDUCTION in PRICE. 


1n consequence of the great success of the Cambridge Rocking 
Microtome and an increasing demand, the Company are now in 
a position to supply the Instrument at the GREATLY REDUCED 
Price of £4 4s. Od. 

They have also introduced a New Microtome of larger type, 
which cuts perfectly flat Sections. 


Illustrated Catalogue of A ieeetene sent Post Free on 
receipt of 15s. 6d. 


Address all Communications: 
‘Instrument Company, Ltd., Cambridge.” 


THE 


ASTRONOMY OF MILTON'S PARADISE LOST. 
By THOMAS N. ORCHARD, M.D., 


Member of the British Astronomical Association. 


LONGMANS, GREEN, & 


r= Published, 286 Pp., 8vo, Price 75s. 6d. 


By Lieut.-Col. W. SEDGWICK (late Royal Engineers), 
Author of ‘‘ Force as an Entity,” &c. 
‘So far as we can know by Natural Philosophy what is the first Cause 
- so far our Duty towards him . .. will appear to us by the Light of 
Nature. "—Newton, ‘‘ Opticks,” 3rd ed. p. 381. 


W. B. WHITTINGHAM & CO., Ltd., 91 Gracechurch St., London, E.C. 
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DIARY OF SOCIETIES. 
LONDON. 


FRIDAY, to. 


Rovat ASTRONOMICAL Society, at 8.—Photograph of the Owl Nebula M 
97, and of the Nebula Hl V. 46 Ursa Majoris ; Photograph of the Cluster 
WW VII. 66, and of the Nebula Hf IV. 75 Cephei: On the Relative 
Efficiency of a Reflector and of Portrait Lenses in the Delineation of 
Celestial Objects: Dr. Isaac Roberts, F.R.S.--Note on the Solution by 
Least Squares of the Equations arising in the Reduction of Photographic 
Star-Plates: Harold Jacoby. The following Paper is promised :— 
Royal Observatory, Greenwich. Observations of Comet a 1896 (Perrine- 
Lamp): Communicated by the Astronomer-Royal. 

GEOLOGISTS’ ASSOCIATION, at 8, 

MALACOLOGICAL SOCIETY, at 8. 


SATURDAY, Aprit 11. 
RovaL Boranic Sociery, at 3.45. 


MONDAY, Apriv 13. 

Society oF Arts, at 8.—Precious Stones: Prof. Henry A. Miers. 

Roya. GEOGRAPHICAL at 8.30. 

Sociery or CHEmicaL INnpbustrry, at 8.—Election of Officers for the 
Session 1896-7.—The Estimation of Moisture in Wood Pulp: R. W. 
Sindall.—A Study of Comparative Affinities in the case of certain Salts of 
Ammonia, Part II. : Watson Smith. 

VICTORIA INSTITUTE, at 4.30.—Australian Mammals and Theory of 
Evolution : Theodore Wood. 


TUESDAY, Aprit 14. 

Roya INsTITUTION, at 3.—Child Study and Education : Prof. J. Sully. 

InsTITUTION OF CiviL ENGINEERS, at 8.—The Thirlmere Works for the 
Water-Supply of Manchester : G - Hill.—The Vyrnwy Works for the 
Water-Supply of Liverpool : G. F. Deacon. 

ANTHROPOLOGICAL INSTITUTE, at 8.30. 

MINERALOGICAL Society, at 8.—On Wolfsbergite from Bolivia, and the 
Probable Identity of Wolfsbergite and Guejarite: L. J. Spencer.—Some 
Lecture-room Apparatus for illustrating the Elementary Principles of 
Crystallography : C. J. Woodward.—Notes on Pseudomorphs: Prof. H. 
A. Miers —Note on the Relations of the Humite Group: Prof. W. J. 
Lewis.—On the Micas of the Three Rock Mountain, County Dublin, and 
on the Presence of Copper in the Mica of Glencullen, County Wicklow ; 
Prof. J. P. O'Reilly. 

RoyaL PHorToGRAPHIC SociETY, at 8. 

GresHamM CoL.eGe (Basinghall Street, E.C.), at 6.—The Latency of 
Disease : Dr. E. Symes Thompson. 

Kova Vicroria HALL, at 8.30.—The Story of a Mountain Flower: Prof. 
Hillhouse, F.R.S. 


WEDNESDAY, 15. 


GEOLOGICAL Society, at 8.—The Junction-Beds of the Upper Lias and 
Inferior Oolite in Northamptonshire : Beeby Thompson.—Contributions 
to the Stratigraphy and Palzontology of the Globigerina Limestones of 
the Maltese Islands: John H. Cooke.—On the Geology of the Neigh- 
bourhood of Caermarthen: Miss M. C. Crosfield and Miss E. G. Skeat. 

RovaL METEOROLOGICAL SociETY, at 7.30.—Mean Amount of Cloud on 
each Day of the Year at the Royal Observatory, Greenwich, on the 
\verage of the Fifty Years 1841 to 1890: William Ellis, F.R.S.—Atmo- 
spheric Dust Observations from various Parts of the World: E. D. Frid- 
lander.—Analysis of the Greenwich Rainfall Records from 1879 to 1890, 
with special reference to the Declination of the Sun and Moon: Major i 
E. Rawson, R.E. 

ArriLiaTED Societies (12 Hanover Square), at 8.— 
Photography with the Bichromate Salts : Captain W. de W. Abney, C.B., 

-R.S, 

GresHam CoLiece (Basinghall Street, E.C.), at 6.—The Latency of 

Disease ; Dr. E. Symes Thompson. 


THURSDAY, 16. 
a INSTITUTION, at 3.—Recent Chemical Progress: Prof. J. Dewar, 
“RS. 


Linnean Society, at 8.—Berkeley’s Types of Fungi redescribed: G. 
Massee.—The Internal Anatomy of Bdella, Latr. : A. D. Michael. 

INstTITUTION oF ELectricaL ENGINEERS, at 8.—Telephone Exchanges 
_and their Working: Dane Sinclair. 

GRESHAM COLLEGE (Basinghall Street, E.C.).—The Latency of Disease : 
Dr. E. Symes Thompson. 


FRIDAY, Aprit 17. 

Roya. InstiTuTion, at 9.—Colour Photography : M. G. Lippmann. 

InsTITUTION or Civic ENGINEERS, at 8.—Recent Developments in Light- 
house Engineering : Nicholas G. Gedye. 

ArriniareD Puorocraruic Socreries (12 Hanover Square), at 8.— 
Carbon Printing: J. A. Sinclair. 

GkesHAM CoLLeGe (Basinghall Street, E.C.), at 6.—The Latency of 
Disease: Dr. E. Symes Thompson. 

QUEKETT MicroscopicaL at 8. 


SATURDAY, 18. 


GEOLOGISTS ASSOCIATION, at 2.—Visit to the Zoological Gardens. 
Directors: E. T. Newton, F.R.S., and Dr. P. L. Sclater, F.R.S. 


PHYSIOLOGICAL AND TECHNOLOGICAL 


LABORATORY FOR THE FERMENTATIONS, 
COPENHAGEN (30 Frydendalsve)j). 


Direcror: ALFRED JORGENSEN, 
Author of ** Micro-Organisms and Fermentation.” 

Courses of Instruction, for Beginners as well as for Advanced Students, in 
the Physiology and Technology of Fermentations, with particular regard to 
HANseEn’s System for the Analysis and Pure Cultivation of Yeast. Entrance 
by Agreement. 

The Laboratory possesses a numerous Collection of Culture-Yeast Species, 
Wild Yeasts, and Zymogenic Bacteria. 

Manuals of Instruction :—Alfred Jérgensen: ‘‘ Micro-Organisms and 
Fermentation” (published by F. W. Lyon, Eastcheap Buildings, London), 
New Edition, 1893; French Edition (Paris, 1894); Third German Edition 
(Berlin, 1892). 

E. Chr. Hansen : ‘ Untersuchungen aus der Praxis der Girungsindustrie” 
(Beitrage zur Lebensgeschichte der Mikroorganismen), published by R. 
Oldenbourg, Munich, 2 vols., 1890-92. In French in Comptes rendus du 
Laboratoire de Carlsberg (Hagerup, Copenhagen). English Edition 
London (Spon), 1895. 

Further particulars on application to DirEcTor. 


-PHCENIX FIRE OFFICE, 


19 LOMBARD ST., E.C.,and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS 
SecreTaries—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £20,000,000. 


Wm. & Geo. LAW. 


COFFEE—SUGAR—TEA. 


104 NEW OXFORD STREET, W.C. 
STAN 


Mathematical Instrument Manufacturer to H. M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every description 
Of the Highest Quality and Finish, at most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only Gop 
MEDAL in the International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, w.c. 


TO SCIENCE LECTURERS. | 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL 
LANTERN, used by late W. Lant CarPenTER, Esq., Prof. Forses, &c 
Miniature Triple Lantern constructed for B. J. MALDEN, ye reat 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr. H. 
GraTtTan Guinness, Madame Ape.ina Patti, &c. Patent Pamphengos 
Science Lanterns. The Universa! Lantern 4-inch Condensors, 4-wick Lamp, 
Portrait Combination front Lenses, £1 5s. 6¢., marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly 180 — 

ravings, 6d.; Postage, 3d. List of 300 Lecture Sets, Science Subjects, 
&c., 6d. ; 2d. Pamphlets Free.—W. C. HUGHES, 
SPECIALIST. Brewster House. 82 Mortimer Road, Kingsland, N. 


FOR SALE.—The valuable Instruments 
belonging to the late GEorGE Know es, Esq., comprising ASTRO- 
NOMICAL TELESCOPE, 4}-in. Objective, Equatorially Mounted, 
with Micrometer Driving Clock, &c., by Cooke & Sons; Large 
MICROSCOPE, by late ANDREw Ross ; Student's SPECTROSCOPE 
by Browninc, and STANDARD BAROMETER by Casetia.— 
Address, J. McL., 5 Lindum Terrace, Manningham, Bradford. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 
Spectrometers, Spectroscopes, Goni s, Cath ters, Optical 
Benches, &c., &c. Instruments for special purposes constructed to Clients 
own designs. Price List on application. 
W. WILSON (formerly Foreman at Messrs. ELLIOTT BROS.), 
56 Crogsland Road, Chalk Farm, London, N.W. 
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The MINERAL and BOOK BUSINESS of 
on. A. & FOOTE 


Will be carried on as heretofore, under the management of WARREN M- 
OOTE. 
AUGUSTA M. FOOTE, 
WARREN M. FOOTE. 
(Executors for A. E. Foote, deceased.) 
1226 North Forty-first Street, 
Philadelphia, Pa., U.S.A. 


ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
Illustrate the leading Text-books, in Boxes, with Trays. 


5O Specimens, 10s. Gd.; 100 do., 21s.; 200 do., 42s, 
New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils, Post Free. 
ROCK SECTIONS for the MICROSCOPE, from 1s. 6¢. each, Post Free, 
GRATIS. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c., 


always in stock, 
THOMAS D. RUSSELL 


78 NEWGATE STREET, LONDON, E.C. 
F. H. BUTLER, M.A. Oxon., Assoc. R. S. Mines, 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 

The following can.now be furnished :—Alveolina and Miliolina Limestone, 
Selsey ; Chalk-Rock, Bucks; Triassic Conglomerate, S. Devon ; Tourma- 
line-Granite and Elvan, near Ivy Bridge; Troctolite, Hornblende-Schist 
Gabbro, Mica-Diorite, Serpentine with unaltered Olivine and with Bastite 
Coverack and the Lizard district ; and Kaolin Rock with Fluor, Epidiorite, 
Spotted Schist, coarse Biotite-Granite, and massive Biotite, E. Cornwall.— 
Micro. sections of many of the above ready or in preparation. Students, 
rock-sections, a series at 1s. each. 
ing. Cabinets, Specimen Trays and Boxes, and Micro-Glass of any 
description supplied. 


BREAKFAST—SUPPER. 


GRATEFUL—COMFORTING. 


COCOA 


BOILING WATER OR MILK. 


HOLLOWAY’S OINTMENT 
CURES 
Gout, Rheumatism, Lumbago, Sciatica, 
Cuts, Bruises, Sprains, &c. 
INVALUABLE FOR ALL SKIN DISEASES. 


Holloway’s Ointment and Pills may be obtained of 
all Medicine Vendors. 


LIVING SPECIMENS FOR 
THE MICROSCOPE, 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinospherium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 


Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Pfymouth. 


‘PHYSIOGRAPHY AND GEOLOGY. 


THE DIRECTOR. 


Zinc, Gold, Tin, and Iron Ores for assay- | 


| COLLECTIONS AND MICROSCOPIC SLIDES 
| To illustrate above, as advised by Science and Art Directory, 
ARRANGED BY 


JAMES R. GREGORY & CO. 


| MINERALOGISTS, &c. 
To Science and Art Department, British, Indian, and Colonial Museums, 
xc. 
STORES AND OFFICES: 
1 KELSO PLACE, KENSINGTON, W. 


New Catalogues and Lists Free. 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer, Gongs, Shells, aud other Curios. 


THE IRISH NATURALIST. 


A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 
Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 
PRAEGER, B.A. 
Vol 1 (1892), Price 3s. 6d. Vol. 2 (1893), Price 5s. 
sent in Monthly Parts to any Address for 5s. 
Dublin: EASON & SON, Lrp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). 


SIMPKIN, MARSHALL, HAMILTON, KENT & CO. 


Vol. 3 (1894) will be 


London: 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 


communications to the Editor. 


The telegraphic address of NATURE is “ PHUSIS,’ LONDON. 


SUBSCRIPTIONS TO “NATURE.” CHARGES FOR ADVERTISEMENTS. 
£ a. s. 
One Eighth Page, or Quarter Column . 0 18 6 
Pisces Quarter Page, or Half a Column ... 115 0 
Half-yeariy 015 6 Half a Page, ora Column ...... 3 5 0 
WI ole Page 6 6 o 


Money Orders 


ayable to MACMILLAN & CO., Limited. 


OFFICE : 29 BEDFORD STREET, STRAND, W.C. 
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RONTGEN'S x-ray PHOTOGRAPHY. 


Specimen Shadowgraphs for Magic Lantern, 1s. each. 


“OPTIMUS” INDUCTION COILS. 


Giving Sparks of the following lengths : 
Inch Spark 4 3 I 1} 2 3 4 5 6 
Price 45/- 7O0/- £5 £6 £8 £10 £13 215 £18 
Larger, to order. 
*““InreNsiTty Corts: How MApE AND How Usep,” Stiff Boards, ONE SHILLING, 


PERKEN, SON & RAYMENT, LONDON. 
HA RV Ww AZ PEA FE 


(BY APPOINTMENT TO THE ROYAL INSTITUTION OF GREAT BRITAIN), 
56 CHARING CROSS ROAD, LONDON, W.C. 


MAKERS OF THE BEST INDUCTION COILS, 


GIVING FROM 2 TO 20 IN. SPARKS, 


FOR THE NEW PHOTOGRAPHY. 


BATTERIES, &c. WIMSHURST MACHINES. 
PATENT PUMP for rapidly producing a Crookes’ Vacuum. 
AERIAL GRAPHOSCOPES (Bruce's Partenr). 


Illustrated Catalogue, Parts 1 and 2, Si. apence each, 


THE AMERICAN SCIENTIFIC JOURNAL, 


SCIENCE. 


A WEEKLY JOURNAL DEVOTED TO THE ADVANCEMENT OF SCIENCE. 
EDITORIAL COMMITTEE: S. NEwcomp, Mathematics ; R. S. Woopwarp, Mechanics; E. C. PICKERING, Astronomy ; T. C. 
MENDENHALL, hig ge R. H. THurston, Engineering ; IRA REMSEN, Chemistry; J. LE Conte, Geology; W. M. Davis, 
Physiography ; O. C. MARSH, Paleontology ; W. K. Brooks, Javestebsate Zoology ; C. HART MERRIAM, Vertebrs ute Zoology ; 
S. H. ScuDDER, Entomology ; ; N. L. Brirron, Botany ; Henry F. OsBorN, General Biology; H. P. Bowpircn, Physiology ; 
J. S. BILLING 38s, Hygiene ; J. MCKEEN Cat TELL, Psychology; DANIEL G. BRINTON, J. W. POWELL, Anthropology. 
SINGLE COPIES, 15 CENTS. ANNUAL SUBSCRIPTION, FIVE DOLLARS. 
ENGLISH AND CONTINENTAL SUBSCRIPTIONS, TWENTY-ONE SHILLINGS, MAY BE SENT TO 
MACMILLAN & CO., LIMITED, 29 AND 30 BE DFORD STREET, COVENT GARDEN, LONDON. 


SCIENTIFIC WORTHIES. 


The following is a list of the Steel Portraits that have appeared in the above Series :— 


MICHAEL FARADAY. J. LOUIS R. AGASSIZ. 

THOMAS HENRY HUXLEY. JEAN BAPTISTE ANDRE DUMAS. 
CHARLES DARWIN. SIR RICHARD OWEN. 

JOHN TYNDALL. JAMES CLERK MAXWELL. 

SIR GEORGE GABRIEL STOKES. JAMES PRESCOTT JOULE. 

SIR CHARLES LYELL. WILLIAM SPOTTISWOODE. 

SIR CHARLES WHEATSTONE. | ARTHUR CAYLEY. 

SIR WYVILLE THOMSON. SIR C. W. SIEMENS. 


ROBERT WILHELM BUNSEN. 
LORD KELVIN. 


BARON ADOLF ERIK NORDENSKJOLD DMITRI IVANOWITSH MENDELEEF. 
. HERMANN L. F. HELMHOLTZ. 


LOUIS PASTEUR. 
SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. 
SIR GEORGE B. AIRY. SIR ARCHIBALD GEIKIE. 
N.B.—The Portrait of Sir A. Geikie is the first of a New Series, and is a Photo- 


JOHN COUCH ADAMS. 
JAMES JOSEPH SYLVESTER. 


‘gravure. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each; or the Set of 
28 Portraits in a Handsome Portfolio for £7 5s. , carriage paid. The Portfolio may be had separately, price 6s. 


Cheques and Money Orders payable to MA 'CMILLAN & CO., Limited. 
OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND, W.C. 
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CROSSLEY’S ENGINES. 


PORTABLE OIL ENCINES. 

ECONOMICAL, 

POWERFUL, 
EFFICIENT. 


Suitable for all classes: 
of Agricultural 
Work. 


REFERENCES, dc., ON 
APPLICATION. 


Cost of Working: 
HALF-PENNY per Horse 


CROSSLEY BROS., Ltp., OPENSHAW, MANCHESTER, 


RON TGEN’S xX-RA S.’’ 
Apparatus for producing the very finest effects with the above is supplied completely by 


W. WATSON & SONS. 
EVERYTHING OF THE VERY LATEST AND MOST RELIABLE DESCRIPTION. 


The NEW “ RELIABLE” FOCUS TUBE supplied by Watson & Sons is unexcelled for perfection of working, by any other in the market. Many 
of the most successful results have been obtained with these Watson & Sons test every Tube before sending it out, and guarantee that each one shall be 
capable of producing the very finest effects. Unsuccessful experimenters with Tubes by other Makers are advised to try one of Watson & Sons’ make. 


Ready for Delivery, Price £1 15s. each. 
RUHMKORE COILS of finest quality (ENGLIsH MaKe): 2-inch Spark, £6 5s, 3-inch Spark, £8 15s. 4-inch Spark, £12 10s. 
FLUORESCENT SCREENS, enabling the Bones to be seen without Photography, Size 8x6, Fluorescent Space 6 x 4 in., 25s. 

STORAGE BATTERIES, BUNSEN AND GROVE'S CELLS, &ce., in Stock. 

DEMONSTRATIONS ARE GIVEN TO PURCHASERS OF APPARATUS. 
Returnable Sample Prints of Negatives taken with Watson & Sons’ Apparatus, sent on application. 
Pamphlet containing detailed particulars of everything connected with the above work sent post free on application to 
W. WATSON & SONS (Zséablished 1837), Opticians to H.M. Government. 
Sole London Address: 313 HIGH HOLBORN, LONDON, W.C. 
And 72 SWANSTON STREET, MELBOURNE, AUSTRALIA. 


Awarded 38 Gold and other Medals at International E — including Five Highest Awards at the World's Fair, Chicago, 1893 ; Two Gold Medals, 
Paris Universal Exhibition, 1889, &c. 


THE. NEW, LIGHT anb 
THE NEW PHOTOGRAPHY. 


CROOKES’ RADIANT MATTER TUBES, for Experiments, supplied at the shortest notice. Various 
patterns and sizes kept in stock. Any design made to order. 


HICKS 


(THE ORIGINAL MAKER OF CROOKES’ TUBES AND RADIOMETERS), 
8,9, & 10 HATTON GARDEN, LON waite E.C. 


Telegraphic Address—*‘ LENTICULAR, L ONDON.’ 


KING MENDHAM & CO. 


MANUFACTURERS OF 


WIMSHURST MACHINES. 


No. 502, with 12 in. Plates, £2 5 No. 504, with 17 in. Plates, £4 10 
503, 15 in. ” 31 ” 595, ” 20 in. 5 10 


ELE CTRICAL A PPARATUS 


For Lecture, Experimental, and other Purposes. 


Write for Large New Catalogue (1st Section, ‘‘ EXPERIMENTAL’), 
Sixth Edition, 100 pp., 620 Illustrations, Post Free, 8d. 


WESTERN ELECTRICAL WORKS, BRISTOL. 


ESTABLISHED is76c. 


Printed by Kicharp CLay anp Sons, Limirep, at 7 and 8 Bread Street Hill, Queen Victoria leads in the City of Ride: and published by 
Macmitian anv Co., Limirep, at 29 Bedford Street, London, W.C., and 66 Fifth Avenue, New York.—Tururspay, April o, 18,6. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


the solid ground 
Of Nature trusts the mind which builds for aye.”—WoORDSWORTH. 


No. 1381, VOL. 53.] 


THURSDAY, APRIL 16, 1896. 


[PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office. | 
pe 


{All Rights are Reserved. 


X-RAY “FOCUS” TUBES. 


The ‘‘ Focus” Tubes made by NEwron & Co., in accordance 
with the experiments conducted in the Chemical Laboratory at 
King’s College, are still unequalled for rapidity and definition. 

Price 35s. each. 
The above are suitable for Coils giving 2” spark and over. 
Special ‘“‘ Focus” Tubes, 42s. each. 


The above are suitable for Coils giving from 7” to 10” sparks. 


‘“* The definition given by your focus tubes is excellent.”—Prof. OLIVER | 


J. Lopce, University College, Liverpool. 

“Your focusing tube has worked very well, and as soon as you have 
another similar one that you can spare me I shall be glad to have it.”— 
Prof. A. ScHusTER, The Owens College, Manchester. 

“We have got excellent results with the focus tubes.”—Prof. W. 
Heaton, University College, Nottingham. 


“The focus tube you sent gives remarkably sharp shadows.”’—Prof. A. 


Ss. Bu TLER, The University, St. Andrews, N.B. 
“T have tried a very large number of vacuum tubes sold by different 


makers for the purpose of giving the X-rays, and find your ‘ focus tubes’ to | 


be far and away superior to anything as yet in the market.”—Prof. W. F. 
Barrett, Royal College of Science, Dublin. 

“Les résultats sont. merveilleux.”—Dr. HENRI ¥AN Hevurck, Jardin 
Botanique d’ Anvers. 


SoLE MAKERS: 


NEWBTTON CO. 
3 FLEET STREET, LONDON. 
Helium and Argon Spectrum Tubes Now Ready, 10s. 6d. each. 


JOHN J. GRIFFIN & SONS, 2 
22 GARRICK STREET, LONDON, W.C. 


INDUCTION COILS, 3-in.Spark, £9 each. 
Our own Manufacture, as supplied to “‘ The Lancet,” 
Shelford Bidwell, Esq., M. + F.R.S., and others. 


X-RAY TUBES, *“ FOCUS ” Pattern, 27 Geach, 
GIVING UNSURPASSED RESULTS. 


BATTERIES AND ACCUMULATORS. 


SPECIMEN PRINTS OF PHOTOGRAPHS, taken with the above 
Coils and Tubes, on application. 


NALDER BROS. & CO. 


Scientific Snetrument Makers. 


Standard Megohm Resistance. 
Price £28 Ios. 


CATALOGUE, POST FREE, ON APPLICATION. 


16 RED LION STREET, CLERKENWELL. 


NEGRETTI & ZAMBRA, 


SOLE MAKERS OF 


JORDAN'S (PATENT) SUNSHINE RECORDER, 


New Simplified Model, 
adjustable for any 
latitude, and tho- 
roughly efficient. 


Price £1 %s. 6d. 


Sensitised Charts, 
5s. per 100. 


NEGRETTI 
ZAMBRA, 


Scientific Instrument 
Makers to the Queen, 
38 HOLBORN VIADUCT. 


Branches—45 CorNHILL, 
122 REGENT STREET, 


Lonpon. 


ILLUSTRATED DESCRIPTION POST FREE. 
Telegraphic Address, ‘‘ Negretti, London.” 


Telephone No. 6583. 
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ALFRED JORGENSEN’S 


LABORATORY FOR THE PHYSIOLOGY AND 
TECHNOLOGY OF FERMENTATION. 
COPENHAGEN, V. 1881.) 


STUDENTs’ Sessions.—Courses of Instruction in the Physio- 
logy and Technology of Fermentation for Beginners and Ad- 
vanced Students, with particular regard to HANSEN’s System 
for the Pure Cultivation and Analysis of Yeast and the applica- 
tion of selected pure Yeast types in practice. 

(1) Mould-fungi. (2) Forms of Transition between Mould-fungi and 
Saccharomyces Yeast-fungi. (3) Yeast-fungi: Culture Yeast Types, Wild 
Yeasts, Disease Yeast. “(4) Fermentation Ba acteria. (5) Preparation of 
absolutely pure Cultures of Yeast-fungi. (6) Preparation of Cultures on a 
ls urge scé ule. (7) Compars ative Experiments with Mass Culture, and Instruc- 
tion in their Use in Practice (in Breweries, Distilleries, Wine Fermentation, 
&c.). (8) Supervision of Fermentation Estz ablishments. (9) Preservation of 
Selected Types of Yeast. (10) Instruction in the Use of Yeast Propagating 
Machines. 

The English, French, Danish and German languages are used in the 
instruction. 

The Laboratory possesses a numerous collection of Culture-Yeast Types 
(for Breweries, Distilleries, Grape Wine, Fruit Wine), Wild Yeasts (Disease 
Yeast), and Fermentation Bacteria, all of which are supplied for use in 
Laboratories and in practice. 

Manua als of Instruction :—Alfred Jérgensen : ‘‘ Micro-Organisms and Fer- 
mentation,” new edition, 1893 (published by F. W. Lyon, Eastcheap 
Buildings, London). French Edition (Société d’Editions Scientifiques, 
Paris, 1894). Third German Editicn (F. Parey, Berlin, 1892). 

hr. Hansen: “ Practical Studi ies ia Fermentation (Contributions to 
the. Life- history of Micro-Organisms)" (E. F. Spon, London, 1895). French 
Résumé in the * Comptes rendus pal Laboratoire de Carlsberg” (Hagerup, 
Copenhagen), German Edition (K. Oldenbourg, Munich, 1890-1895)) 

Prospectus gratis on application. 

The Laboratory has upto this day been frequented by 380 Students from 
all countries, among them by 41 English and American Students. 


THE ELECTRICAL 


AND 


GENERAL ENGINEERING COLLEGE, 


AND 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN 
EARL’S COURT, S.W. 


Principac—G. W. TUNZELMANN, B.Sc., M.I.E E. 
Senior-INstructor—C, CAPITO, M.I.E.E., M.I.M E. 

Laboratories, Dynamo Room, Steam Engine, Enginesring Workshop 
with Machine Tools, Pattern Shop, &c. 

The College provides a Training for Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students in Mathematics, Physics, Chem- 
istry, Biology, Geology, and Mineralogy, and_ Preliminary Tice for 
Students entering Cooper's Hill and the Central Institution. 


THE LONDON HOSPITAL MEDICAL 
COLLEGE. 


The SUMMER SESSION commences on May 

The Hospital is the largest in the iiendemt nearly 800 beds are in 
constant use. 

AproINTMENTS.—House Physicians, House Surgeons, &c.—Forty of 
these Appointments are made annually. Dressers, Clinical Clerks, &c., 
appointed every three months. All are free to Students of the College. 
Holders of Resident Appointments have Free Board. 

SCHOLARSHIPS AND Prizes.—Twenty-seven Scholarships and Prizes are 
given annually. Students entering in May can compete for the Entrance 
Scholarships in September. 

Special arrangements have been made to enable Students entering in May 
to present themselves for Examination in July. 

Special Classes are held for the University of London Examinations. 
Special entries for Medical and Surgical Practice can be made. 

, A reduction of 15 guineas is made to the Sons of Members of the Pro- 
ession. 

The Metropolitan and other Railways have Stations close to the Hospital 
and College. 

For further information, apply personally or by letter to 

_Mile-end, E. MUNRO SCOTT, Warden. 


ROAD, 


UNIVERSITY COLLEGE, LONDON. 
FACULTY OF MEDICINE 


The SUMMER SESSION begins on MAY The work is arranged 
so that a Student may advantageously begin his Medical curriculum then. 
Full information may the obtained from either of the undersigned. 

A. E. BARKER, F.R.C.S., Dean of the Faculty. 
J. M. HORSBURGH, M. A., Secretary. 


YELVERTON COLLEGE. 
HIGH-CLASS SCHOOL FOR GIRLS. 


For Prospectus, Fees, and Referees, apply to the Principal, 
Miss HEATH, Yelverton, S . Devon. 


MASON COLLEGE, BIRMINGHAM. 
FACULTY OF SCIENCE. 
RESEARCH SCHOLARSHIPS. 

(Founded by the late T. Aubrey Bowen, Esq., of Melbourne, Australia.) 

The object of these SCHOLARSHIPS is to encourage Higher Work and 
Research in Scientific Professional Engineering and in Chemical and Metal. 
lurgical Science. 

Applications, supported by details of educational training and re. 
ferences to former Teachers and others, should be sent in to the REGIsTRaR 
on or before June 1, 1896. The Awards will be made in ee next, 
and the Scholarships will be tenable during the Session 1896-9 

(a) THREE BOWEN ARSHIPS in ENGINEERING of 
the value of £100 ea 
(4) ONE BOWEN SCHOLARSHIP in METALLURGY of the value 


of £100, 
(c) THREE. PRIESTLEY SCHOLARSHIPS in CHEMISTRY ofthe 
value of £100 each. 
Further particulars may be obtained on application to the REGisTRAR, 


BEDFORD COLLEGE (LONDON) 
FOR WOMEN, 
8 and 9 YORK PLACE, BAKER STREET, W. 
EASTER TERM, 1896. 

The Term begins on Thursday, April 16. Special Classes will be held in 
Mathematics and Elementary Greek for Students who matriculated in 
January. 

Dr. A. A. KAnrHACK will begin a Course on Bacteriology (Lectures and 
Demonstrations) on April 17. 

Two Entrance Scholarships wili be offered for competition in June. 

LUCY J. RUSSELL, Honorary Secretary. 


KARACHI, INDIA.—SIND COLLEGE. 

PRINCIPAL Wanted for the above State-aided College. Must bea 
Graduate in Honours of a British University, and not more than 35 years of 
age. He will be required to teach Physics and Chemistry, and_ should also 
be qualified to give instruction in other branches of Applied Science and in 
English. Salary, Ks. 500 per Mensem for a period of 21 Months certain, 
450 allowed for Passage. 

Applications will be received up to May 16 by Dr. M. J. Jackson, c/o 
Messrs. Henry S. King and Co., 65, Cornhill, London, E.C., from whom 
printed Particulars as to the Appointment may be obtained. 


~ OWENS COLLEGE, MANCHESTER, 

The Senate is about to supeis a SENIOR and a JUNIOR DEMON. 
STRATOR in PHYSIOLOGY, 

Applications for either Appointment should be sent in by April 25 to the 
REGISTRAR, from whom a statement as to Duties and Emoluments may be 


obtained. 
S. CHAFFERS, Registrar. 


CITY AND GUILDS OF LONDON 


INSTITUTE. 

WANTED, an ASSISTANT in the PHYSICAL DEPARTMENT of 
the City and Guilds Central Technical College, Exhibition Road, having a 
Practical Knowledge of Alternating Current Working. Salary, £100 per 
Annum. 

Apply in the first instance by Letter to Prof. AvrTon. 

JOHN WATNEY, Honorary Secretary. 


~~ COOPERS’ COMPANY’S” SCHOOL, 
TREDEGAR SQUARE, BOW ROAD, E. 


The Head Master takes this opportunity of thanking the Gentlemen who 
applied for the various M asterships, viz. Science, Art, General Work, and 
Manual Training, and of announcing that the vacancies are now filled. The 
Applications were so numerous as to render it impossible to reply to each 
separately. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 
MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 

THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; pas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. 


THE DIRECTOR. 
MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 

44 Hatton Garden, London. 
Catalogues Free. 
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Sale by Auction. 


MONDAY NEXT. 
VALUABLE BIRDS’ EGGS. 


MR. J. C. STEVENS will sell by Auction 
at his Great Rooms, 38 King Street, Covent Garden, on MONDAY 
next, April 20, at half-past 12 o'clock precisely, the First Portion of the 
Collection of Birds’ Eggs, by order of the Executors of the late DucHEss 
or Mantua; also, by order of the Executors of the late James Hack 
TukE, Esq , of Hitchin, a very fine Egg of the Great Auk, and an Egg 
of the (Epyornis maximus and a fine Specimen of (Epyornis grandi- 
dieri from Madagascar. 


On view the Saturday prior, 12 till 4, and Morning of Sale, and Catalogue 
had. 


NORTH BRITISH AGRICULTURIST, 


the Chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident agents, and others interested in the 
management of land throughout the United Kingdom. 


The AGRICULTURIST is published every Wednesday afternoon in time 
for the Evening Mails, and contains Reports of all the principal British and 
Irish Markets of the week. 

The special attention of Land Agents is directed to the AGRICUL- 
TURIST as one of the best existing Papers for Advertising Farms to be Let, 
and Estates for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 

Price 3¢. By Post 34¢. Annual Subscription, payable in advance, 14s. 


Offices—377 High Street, Edinburgh, and 145 Queen Victoria Street, 
London, E.C. Money Orders pay able to C. and R. ANvERs RSON. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
Illustrate the leading Text-books, in Boxes, with Trays. 


50 Specimens, 10s. 6d.; 100 do., 2ls.; 200 do., 42s, 
New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils, Post Free. 
ROCK SECTIONS for the MICROSCOPE, from 1s. 6¢. each, Post Free, 
CaTALoGuEs GRATIS. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c., 
always in stock. 


THOMAS D. RUSSELL 
78 NEWGATE STREET, LONDON, E.C. 


PHYSIOGRAPHY AND GEOLOGY. 


COLLECTIONS AND MICROSCOPIC SLIDES 


To illustrate above, as advised by Science and Art Directory, 
ARRANGED BY 


JAMES R. GREGORY & CO. 


MINERALOGISTS, &c. 


To Science and Art Department, ie Indian, and Colonial Museums, 
be. 
STORES AND OFFICES: 


1 KELSO PLACE, KENSINGTON, W. 


New Catalogues and Lists Free. 


HOLLOWAY’S PILLS 


CURE 


Biliousness, Sick Headache, Indigestion 
and all Internal Complaints. 


CAN BE TAKEN BY THE MOST DELICATE. 


Holloway’s Pills and Ointment may be obtained of 
all Medicine Vendors. 


OPTICAL & SCIENTIFIC INSTRUMENTS 


Spectrometers, Spectroscopes, Goniometers, Cathetometers, Optics! 
Benches, &c., &c. Instruments for special purposes constructed to Clients 
own designs. Price List on application. 

W. WILSON (formerly Foreman at Messrs. ELLIOTT BRoOs.), 
56 Crogsland Road, Chalk Farm, London, N.W. 


THE ZOOLOGIST. 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series. Edited by J. E. Harrine, F.L.S., F.Z.S., Member of the 
British Ornithologists’ Union, contains— 

Original Articles by well-known naturalists in every branch of zoology ; 
habits of animals; arrival and departure of migratory birds ; occurrence of 
rare birds ; distribution and migration of British fresh-water fish ; new or 
rare marine fish; local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species ; and 
other matters of general interest to those who delight in natural history. 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books. Occasional translations from foreign zoological 
journals of important and interesting articles in various branches of Zoology. 
‘There are occasional woodcuts. 


SIMPKIN, MARSHALL, & CO., Lrp., Stationer’s Hall Court, F.C. 
THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF GENERAL ENTOMOLOGY. 
Edited by Richaxp Sourn, F.E.S., 
With the Assistance of 
Martin Jacopsy, F.E.S. 
R. F.E.S J. H. Leecn, B.A., F.L.S., F.E.S. 
. Lucas Distant, E.S., ext Dr. D. Suarr, F.R.S., F.E.S. &c. 


A. Fircn, F.L.S., F.E G. H. F.E.S. 
Fk. W. Fronawk, F.E.S W. Warren, M.A., F.E.S. 


Founded by the late Edward Newman in 1840, this Journal has been 
the popular organ of British Entomologists since 1864. Its contents deal 
chiefly with the home fauna, but there are frequent articles and notes on 
matters of interest pertaining to the Entomology of various parts of the world. 

Published on the first of each month. Price 6¢. Subscription, 6s. per 
annum post free to any country. 


WEST. NEWMAN. & CO., 54 Hatton Garden, E.C. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 
Price Sixpence, Monthly. 


Edited by C. G. Barrert, G. C. Cuampion, F.Z.S., J. W. 
W. W. Fow.er, M.A., F.L.S., 


Rosert Apkrn, F. E.S 


London : 


McL ACHLAN, F. R. S., E. SaunpeErs, 
and 
Lorp WALSINGHAM, M. ‘A, LL.D., F.R.S. 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Annum, post free. 

London: GURNEY & JACKSON (Mr. Van Voorst's Successors), 


I Paternoster Row. 


‘On the 1st of every Month. 


THE JOURNAL OF BOTANY. 
BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 


Contents :—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 
Proceedings of Societies. 


Price 1s. 3¢. Subscription for One Year, payable in advance, 12s. 
WEST. NEWMAN. & CO.. sa Hatton Garden. F.C. 


T andon : 


NOTICE. — Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 


communications to the Editor. 


SUBSCRIPTIONS TO “NATURE.” 


1 8 o 
0114 6 


To ALL PLACES ABROAD :— 

Quarterly .- .. o 8 


onan 


The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


CHARGES FOR ADVERTISEMENTS. 
s. 
Three Linesin Column ....... 2 
Per Line after . . 
One Eighth Page, or Quarter Column . 018 
Quarter Page, or Half a Column ... I 15 
Half a Page, ora Column ...... 3 


a 


payable to MACMILLAN & CO., Limited. 


OFFICE : 


29 BEDFORD STREET, 


STRAND, W.C. 
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JUST PUBLISHED. With 94 Illustrations. 8vo, 12s. net. 


THE MAGNETIC CIRCUIT 
THEORY & ‘PRACTICE. 


By Dr. H. DU BOIS, 
Privatdocent in the University of Berlin. 
Translated by Dk. ATKINSON, formerly Professor of Experi- 
mental Science in the Staff College, Sandhurst. 


LONGMANS, GREEN & CO., 


London, New York, 
and Bombay. 
Demy 8vo, Boards, rs. net ; Cloth, rs. 6d. net. 
Postage, 2d. 


sy F. W. MILLS and A. C. PONTON. 


“*It is somewhat curious that the subject of Pin- 
hole Photography has not hitherto had a text-book 
to itself in England, and the authors have now supplied the want, and . 
have collected a mass of information of an extremely useful nature, for they 
have not only collated from various authorities and sources, but quietly 
considered the arguments fyo and con of each statement on debatable 
points, and sum up from their own experiments. . . ."—Amateur Photo- 
grapher, September 6, 1895. 

London: DAWBARN & WARD, Ltd., 


F arringdon Avenue, 


ust Published, 286 Pp., 8vo, Price s. 6d. 
7 


ARGON AND NEWTON—A REALIZATION. 


By Lieut.-Col. W. SEDGWICK (late Royal Engineers), 
Author of ‘* Force as an Entity,” &c. 

. all who take pleasure in observing that continuity of science by 

which one discovery fits in with another and leads to another will read it 

with interest." —Scotsman, April 6, 1896. 


W. B. WHITTINGHAM & CO., Ltd., 91 Gracechurch St., London, E.C. 


TO AUTHORS OF SCIENTIFIC 
WORKS. 


The Society of Authors is established for the Maintenance and Defence of 
Literary Property. Itadvises Members on the Methods of Publishing, on 
the Forms of their Agreements, and, when necessary, on the Estimated Cost 
of Production. It investigates all questions of dispute connected with the 
above subjects and the Law of Copyright. 

Annual Subscription, £1 1s. Terms of Membership may be had from the 
Secretary, G. HERBERT THRING, 4 Portugal Street, Lincoln's Inn Fields, 
‘London, W. Cc. 


Wm. & GEo. LAW. 


COFFEE—SUGAR—TEA. 


104 NEW OXFORD STREET, W.C. 


“ 


PHCENIX FIRE OFFICE, 


19 LOMBARD ST., E.C.,and 57 CHARING CROSS, S. W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS 
SgecreTaries—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £20,000,000. 


EPPS’S COCOAINE. 


COCOA-NIB EXTRACT. 
(TEA-LIKE.) 

The choicest roasted nibs (broken-up beans) of the natural Cocoa on being 
subjected to powerful hydraulic pressure, give forth their excess of oil, 
leaving for use a finely-flavoured powder—‘‘Cocoaine,” a product which, 
when prepared with boiling water, has the consistence of tea, of which it is 
now, with many, beneficially taking the place. Its active principle being a 


gentle nerve stimulant, supplies the needed energy without unduly exciting 
the system. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


FROM 


A. & C. BLACK’S LIST. 


Demy 8vo, Buckram. Price 215. 


ARTISTIC AND SCIENTIFIC TAXI. 
DERMY AND MODELLING. A Manual of Instruction 
in the methods of Preserving and Reproducing the correct 
form of all Natural Objects, including a Chapter on the 
Modelling of Foliage. By MONTAGU BROWNE, 
F.G.S., F.Z.S., &c., Curator of the Leicester Corporation 
Museum and Art Gallery. With 22 full-page Illustrations, 
and 11 Illustrations in Text. 


Crown 8vo, Cloth. Price 5s. 


THE EVOLUTION OF BIRD-SONG; 
with Observations on the Influence of Heredity nal 
Imitation. By CHARLES A. WITCHELL, Author of 
** The Fauna of Gloucester.” 


Demy 8vo, Cloth. Price 14s. 


INTRODUCTION TO THE STUDY 


OF FUNGI® their Organography, Classification, and 
Distribution. For the use of Collectors. By M. C. 
COOKE, M.A., LL.D., A.L.S. With 148 Illustrations 
in the Text. 


Demy 8vo, Cloth. Price 18s. net. 


ZOOLOGY OF THE INVERTE. 
BRATA. A Text-book for Students. By ARTHUR E 
SHIPLEY, M.A., Fellow and Assistant Tutor of Christ’s 
College, and Demonstrator of Comparative Anatomy in the 
University of Cambridge. Illustrated with 263 Figures. 


Crown 8vo, Cloth. Price 3s. 6d. 


MILK: ITS NATURE AND COM. 


POSITION. A Hand-book on the Chemistry and Bacterio- 
logy of Milk, Butter and Cheese. By C. M. AIKMAN, 
M.A., D.Sc. Illustrated. 


Crown 8vo, Cloth. Price 3s. 6d. 


AN INTRODUCTION TO STRUC- 
TURAL BOTANY. Part I. FLOWERING PLANTS. 
By D. HENRY SCOTT, M.A., Ph.D., F.R.S., F.L.S., 
F.G.S., Honorary Keeper of the Jodrell Laboratory, Royal 
Gardens, Kew; formerly Assistant Professor in Biology 
(Botany) at the Royal College of Science, London. _ IIlus- 
trated with 113 Figures. Zhird Edition. 


Demy 8vo, Cloth, Price 18s. net. 


INVESTIGATIONS ON MICRO- 
SCOPIC FOAMS AND ON PROTOPLASM. § Experi- 
ments and Observations directed towards a Solution of the 
Question of the Physical Conditions of the Phenomena of 
Life. By O. BUTSCHLI, Professor of Zoology in the 
University of Heidelberg. Authorised Translation by E. 
A. MINCHIN, B.A. Oxon., Fellow of Merton College, 
Oxford. Illustrated with 12 Lithograph Plates and 23 
Woodcuts. 


Demy 8vo, Cloth. Price 12s. 6d. 


MAMMALS LIVING & EXTINCT. 
By WILLIAM HENRY FLOWER, K.C.B., F.R.S., 
D.C.L., and RICHARD LYDEKKER, B.A, _ Illustrated 
with 357 Figures. 


Price 12s. 6a. 


THE STUDY OF FISHES. By 
ALBERT C. L. G. GUNTHER, M.D., Ph.D., F.R.S. 
Illustrated with 320 Figures. 


Demy 8vo. 


A. & C. BLACK, Soho Square, London. 
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DIARY OF SOCIETIES. 
Lonpon. 
THURSDAY, Apriv 16. 
RovaL INSTITUTION, at 3.—Recent Chemical Progress: Prot. J. Dewar 
F.R.S. 
LINNEAN Society, at 8.—Berkeley’s Types of Fungi redescribed: G. 
Massee.—The Internal Anatomy of Bdella, Latr. : A. D. Michael. 


INSTITUTION oF ELECTRICAL ENGINEERS, at 8.—Telephone Exchanges 
and their Working: Dane Sinclair. 


GresHaM CoLieGeE (Basinghall Street, E.C.).—The Latency of Disease: | 


Dr. E. Symes Thompson. 


FRIDAY, Apriv 17. 


Roya INsT1ITUTION, at 9.—Colour Photography : M. G. Lippmann. 

instiruTION oF Civit ENGINEERS, at 8.—Recent Developments in Light- 
house Engineering : Nicholas G. Gedye. 

ArFILIATED PuoroGrapuic Societies (12 Hanover Square), at 8.— 
Carbon Printing: J. A. Sinclair 

GRESHAM COLLEGE 
Disease: Dr. E. Symes Thompson. 

EpiDEMIOLOGICAL Society, at 8.—Mortality and Sickness in Artisans’ 
Dwellings, with special reference to Back-to-Back Houses in Bradford : 
Dr. Arnold Evans. 

QuekeTT Microscopicar at 8. 


~ 


SATURDAY, 18. 


Gro.ocists’ ASSOCIATION, at 2.—Visit to the Zoological Gardens. 
Directors : EF. T. Newton, F.R.S., and Dr. P. L. Sclater, F.R.S. 

YorksHirE NATvurAuists’ Union, at Ripon, for the Investigation of 
Hackfall and Tanfield. 


MONDAY, Aprit 20. 


Society oF Arts, at 8.—Precious Stones : Prof. H. A. Miers. 
Vicrorta INSTITUTE, at 4.30.—Paper by Prof. Cleland, F.R.S. 


TUESDAY, Arrit 2t. 


Rovat InsTiTUTION, at 3.—Child-Study and Education: Prof. James 
Sully. 

ianaee, Socierty, at 8.30.—On a Collection of Mammals from Ecuador: 
W. E. de Winton.—Notes upon the Anatomy of a Grebe (4Echmophorus 
major), with Remarks upon the Classification of some of the Schizo- 
gnathous Birds : F. E. Beddard _F.R.S.—On the Butterflies of St. Vincent, 
Grenada, and adjoining Islands: F. D. Godman, F.R.S., and O. Salvin, 
F.R.S. 


instiTUTION oF Civit ENG!INEERS, at 8.—Papers to be discussed : The 
Thirlmere Works for the Water-Supply of Manchester: G. H. Hill.— 
The Vyrnwy Works for the Water-Supply of Liverpool.: G. F. Deacon. 

Roya STATISTICAL SOCIETY, at 5.—Notes on the History of Pauperism in 
England and Wales from 1850, treated by the Method of Frequency- 
Curves : with an Introduction on the Method : Prof. G. Udny Yule. 

RovaL PuoroGrapuic Society, at 8.—Photo-mechanical Notes of His- 
torical Interest: T. Bolas. 

ovat Vicrorta Hatt, at 8.30.—How Iron is made, or a Day in a 
Staffordshire Ironworks : Thomas Turner. 


WEDNESDAY, Aprit 22. 


Society oF Arts, at 8.—The Perfected Photochromoscope and its Colour 
Photographs: F. E. Ives. 


THURSDAY, 23. 

Roya Socrery, at 4.30.—Meeting for Discussion.—Colour Photography : 
Prof. Lippmann. 

Rovat InsriruTioN, at 3.—Recent Chemical Progress: Prof. Dewar, 

R.S. 

Society oF ArTs, at 8.30.—The Deserted City of Vijianagar: Captain 
Charles Rolleston. 

MATHEMATICAL Society, at 8.—(1) An Algebraical Operation considered 
by Cayley ; (2) Symmetrical Partitions in Three Dimensions: Major 
MacMahon, F.R.S., President.—The Division of the Lemniscate : Prof. 
G. B. Mathews.—On the Isomorphism of a Group with itself: Prof. W. 
Burnside, F.R.S.—On the Stability of a Frictionless Liquid—Theory of 
Critical Planes : A. B. Basset, F.R.S. 

(CHEMICAL SoclETY, at 8.—On the Temperature of certain Flames : Prof. 
W. N. Hartley, F.R.S.—Halogen Additive Products of Substituted 
Thiosinnamines : Dr. Augustus E. Dixon.—The Constitution of Cereal 
Celluloses : C. F. Cross, E. J. Bevan, and Claud Smith.—An Apparatus 
for the Detection of Boric Acid: W. M. Doherty.—Ethereal Salts of 
Optically Active Malic and Lactic Acids: Prof. Purdie, F.R.S., and Dr. 
S. Williamson. 

Society oF ANTIQUARIES, at 2.—Annual Meeting. 


FRIDAY, 24. 


Roya InstiruTIoN, at 9.—The Circulation of Organic Matter: Prof. G. 
V. Poore. 

PuysicaL SociETY, at 5.—Symbolism in Thermodynamics : R. A. Lekfeldt. 
—Adjustment of the Kelvin Bridge : R. Appleyard.—The Effect of Wave- 
Form on the Alternate Current Arc: J, Frith. — 

AFFILIATED PHoroGraruic Societies, at 8.—Collotype : W. E. Deben- 
am. 


SATURDAY, Aprrit 25. 


Rovat Botanic SociETY, at 3.45. 
Geo.oaists’ AssociaTion (Moorgate Street Station), at 2.19.—Excursion 
to Hendon. Director: Dr. H. Hicks. 


Basinghall Street, EC.), at 6.—The Latency of | 
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% FREDK. JACKSON & Co. 
| (Late MOTTERSHEAD & CO.), 


| 144CROSS STREET, MANCHESTER 


Goods Entrance: 10 Half-Moon Street, 


LABORATORY FURNISHERS, 


Importers, Manufacturers, and Dealers in 


CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 
Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 


Illustrated Catalogue of Apparatus, with Price List 
of Chemicals, free on application. 


Telegraphic Address—“‘ APPARATUS, MANCHESTER.” 
Telephone Number—2028. 


THE 


CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY 
LIMITED, CARLYLE ROAD, CAMBRIDGE, 


Manufacturers of the Original Cambridge 
Rocking Microtome. 


Apparatus for estimation uf sulphur in spent oxide, 


REDUCTION IN PRICE. 
in consequence of the great success of the Cambridge Rocking 
Microtome and an increasing demand, the Company are now in 
a position to supply the Instrument at the GREATLY REDUCED 
Price of £4 4s, Od. 
They have also introduced a New Microtome of larger type, 
which cuts perfectly flat Sections. 


lllustrated Catalogue of Apparatus sent Post Free on 
receipt of 1s. 6d. 


Address all Communications: 
‘“‘Instrument Company, Ltd., Cambridge.”’ 


LANTERN SLIDES IN ZOOLOGY AND BOTANY. 


We have now ready extensive series of beautifully executed Lantern 
Slides, specially selected and adapted for Popular Science Lectures. 
The following are a few of the Sets in stock :— 


1. Evolution. 


Objects of the Sea- The Beginnings of Life (Pro- 


. The Contents of the Tow-Net. tozoa, &c.). 
A Dredging Cruise. 


a Jelly-fish 10, Elementary Zoology. 
oophytes and Jelly-fish. 
ond 11. The Fertilisation of Flowers. 


The Metamorphoses of Crus- 12. The Mechanism of Plants. 
tacea, 13. The Scenery of Jersey. 
The number of Slides in each Series can be varied to suit individual 

requirements. 
Price 1/- each, with reduction for a Quantity. 


Slides to Order at same Price as from Stock; on Hire at 
2/- per doz. 

Perfect Workmanship Guaranteed. Full Particulars on 
application, 


JAMES HORNELL, BIOLOGICAL LABORAT.:. ’, JERSEY 


"3 H. BUTLER, M.A. Oxon., Assoc. R. 8. Mines, 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 

The following can now be furnished :—Alveolina and Miliolina Limestone» 
Selsey ; Chalk-Rock, Bucks ; Triassic Conglomerate, S. Devon; Tourma* 
line-Granite and Elvan, near Ivy Bridge; Troctulite, Hornblende-Schist 
Gabbro, Mica-Diorite, Serpentine with unaltered Olivine and with Bastite 
Coverack and the Lizard district ; and Kaolin Rock with Fluor, Epidiorite, 
Spotted Schist, coarse Biotite-Granite, and massive Biotite, E. Cornwall.— 
Micro. sections of many of the above ready or in preparation. Students, 
rock-sections, a series at ts. each. Zinc, Gold, Tin, and Iron Ores for assay- 
ing. Cabinets, Specimen Trays and Boxes, and Micro-Glass of any 
description supplied. 


8. The Metamorphoses of Insects. 
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TECHNICAL HAND-BOOKS. 


The MECHANISM of: WEAVING. By 
THOMAS WILLIAM FOX, Lecturer on Textile Fabrics, 
Municipal Technical School, Manchester. Crown 8vo. 
7s. 6d. 

TEXTILE MERCURY.—“ The author has a clear style 
that the most illiterate student can hardly fail to comprehend. 


- + - We congratulate Mr. Fox on the manner in which he has 
accomplished his task.” 


WOOLLEN SPINNING. A Text-Book for 
Students in Technical Schools and Colleges, and for 
Skilful Practical Men in Woollen Mills. By CHARLES 
VICKERMAN, Author of ‘* The Woollen Thread” and 
** Notes on Carding.” With Illustrations. Crown 8vo. 6s. 

BRADFORD OBSERVER.—“ To those who have some 
knowledge of the matter we cannot recommend it too highly. 


: is certainly the most practical treatise which has been pro- 
uced.” 


A HAND-BOOK of GOLD-MILLING. By 


ITENRY LOUIS, Associate of the Royal School of Mines, | 


Fellow of the Geological Society, &c. 

net. 
MINING WORLD.—* A work which, in our judgment, 
should find a place on the library shelves of every person inter- 


ested in the actual work of mining, and particularly in that of 
gold extraction.” 


The GRAMMAR of WOODWORK. By 
WALTER E. DEGERDON, Head Instructor in Wood- 
work at the Whitechapel Craft-School. 
L. H. LLEWELLYN SMITH.  4to. 


SCHOOLMASTER.—“ The 


Crown 8vo. 10s, 


Paper Covers. 


of 


25. 


order work 


With a Preface by | 


is clearly .| 


mapped out, and the book will be found to be most useful for | 


reference at the bench. 
of all manual instructors.” 


DRAWING and DESIGN. A Class Text- 
Book for Beginners. By E. R. TAYLOR, Headmaster of 
the Birmingham Municipal School of Art. With Illustra- 
tions. Oblong Crown 8vo. 2s. 642. 


We warmly recommend it to the notice | 


BIRMINGHAM DAILY POST.—‘‘ We have never seen | 


a book of instruction for beginners comparable to this. It 


ought to be in the hands of every young person in the land.” 


ELEMENTS of HANDICRAFT and DE- 
SIGN. By W. A. S. BENSON, M.A. Oxon. With 
Illustrations. Extra Crown 8vo. 55. net. 


SCHOOL BOARD CHRONICLE.—* It is a solid, practical 
work—practical always with an intellectual as well as a merely 
educational side to it.” 


LEAD WORK. Old and Ornamental, and 
for the most part English, By W. R. LETHABY. With 
Illustrations, Extra Crown 8vo. 4s. 6d. net. 


BRITISH ARCHITECT.—‘ We have in this little book 
of his the enunciation of principles of treatment and methods 
of working as exemplified in old examples of the craft.” 


A TEXT-BOOK of NEEDLEWORK, KNIT- 


TING, and CUTTING-OUT, with Methods of Teaching. | 


By ELIZABETH ROSEVEAR. 
tions and Sectional Diagrams. 
and Enlarged. 


With Original Illustra- 
Second Edition. Revised 
Crown 8vo. 6s. 

SATURDAY REVIEW.—** A very useful book of refer- 
ence for teachers of elementary sewing classes.” 


A MANUAL of NEEDLEWORK, KNIT- 
TING, and CUTTING-OUT, for Evening Continuation 
2s. 


Schools. Globe S8vo. 


NEEDLEWORK, KNITTING, and CUT- 
TING-OUT, for Older Girls. By ELIZABETH ROSE- 
VEAR. With Original Illustrations and Sectional Dia- 
grams. Globe 8vo. Standard IV., 6¢.; Standard V., 
8d. ; Standards VI., VII., and ex-VII., 1s. 


DRESSMAKING. By Mrs. HENRY GREN- 

FELL. With Preface by Miss F. L. CALDER. Pot 8vo. Is. 

SCHOOLMASTER.—‘‘ The teachers of evening classes 
will hail this little book as a simple and practical guide.” 


PRIMER of HYGIENE. By ERNEsT S. 
REYNOLDS, M.D. Lond. Pot 8vo. Is. 
LANCET.—* The newest of Macmillan and Co.,’s well- 
known and highly-esteemed science primers. . . . No member 
of this excellent series can claim to rank higher in excellency 
than the ‘ Primer of Hygiene.’ ” 


MANUAL of DAIRY WORK. By JAMES 
MUIR, M.R.A.C., &c., Professor of Agriculture in the 
Yorkshire College, Leeds. Pot 8vo. Is. 


PRIMER of AGRICULTURAL CHE- 
MISTRY, or THE FOOD OF PLANTS. By A. P. 
LAURIE, M.A., Fellow of King’s College, Cambridge, 
Adviser in Technical Education to the Bedfordshire County 
Council. Pot 8vo. Is. 


GREENHOUSE and WINDOW PLANTS. 
A Primer for Amateurs. By CHARLES COLLINS. 
Edited by J. Wricut, F.R.H.S. With thirty-eight Illus- 


A 


trations. Pot 8vo. 
GARDEN FLOWERS and PLANTS. A 
Primer for Amateurs. By J. WRIGHT, F.R.H.S. With 


fifty Illustrations. Pot 8vo. 


A PRIMER of PRACTICAL HORTICUL- 
TURE. By J. WRIGHT, F.R.H.S. Lectures delivered 
for the Surrey County Council. Pot 8vo. Is. 


VEGETABLE CULTURE. A Primer for 
Amateurs, Cottagers, and Allotment Holders. By ALEX- 
ANDER DEAN, F.R.H.S. Edited by J. Wricut. 
With thirty-eight Illustrations. Pot 8vo. Iv. 

ELEMENTARY LESSONS in the SCIENCE 
of AGRICULTURAL PRACTICE. By HENRY 
TANNER, F.C.S., M.R.A.C , Examiner in Agriculture 
under the Science and Art Department. Fep 8vo. 3s. 6d. 


FIRST PRINCIPLES of AGRICULTURE. 


By the same. Pot 8vo. Is. 


Is. 


The PRINCIPLES of AGRICULTURE. 
For use in Elementary Schools. By the same. Extra 
fep. 8vo. 

I. The Alphabet of the Principles of Agriculture. 6d. 
II. Further Steps in the Principles of Agriculture. Iv. 
III. Elementary School Readings on the Principles of 


Agriculture for the Third Stage. Is. 


A TEXT-BOOK of TROPICAL AGRICUL- 
TURE. By H. A. NICHOLLS, M.D. Illustrated. 
Globe 8vo. 6s. 


LESSONS in ELEMENTARY BOTANY. 


By DANIEL OLIVER, F.R.S., late Professor of Botany 
in University College, London. Fep. 8vo. 45. 6d. 


TIMBER and SOME of its DISEASES. 
By H. MARSHALL WARD, F.R.S., Professor of Botany, 
Royal Engineering College, Cooper’s Hill. Crown 8vo. 05: 


MACMILLAN AND CO., LIMITED, LONDON. 
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MESSRS. MACMILLAN AND GO.S BOOKS ON ANTHROPOLOCY. 
THE ANTHROPOLOGICAL SERIES. 


Edited by Professor FREDERICK STARR, of the University of Chicago. 


THE PYGMIES. By A. DE QUATREFAGES, 
late Professor of Anthropology at the Museum of Natural 
History, Paris. Translated by FREDERICK STARR. 
With numerous Illustrations. Crown 8vo. 6s, net. 


WOMAN’S SHARE IN PRIMITIVE CUL- 
TURE. By OTIS TUFTON MASON, A.M., Ph.D. 
With numerous IIlustrations. Crown 8vo. 6s. net. 


THE BEGINNINGS OF WRITING. By 


WALTER JAMES HOFFMAN, M.D. 
duction by PROF, FREDERICK STARR. 
6s, net. 


Crown 8vo. 


ANTHROPOLOGY: An Introduction to the 
Study of Man and Civilisation. By EDWARD B, TYLOR, 
D.C.L., F.R.S. With Illustrations. Crown 8vo. 7s. 6d. 


With an Intro- | 


PREHISTORIC MAN. Researches into the | 


Origin of Civilisation in the Old and the New World. By 
SIR DANIEL WILSON, LL.D., F.R.S.E. In two 
Vols. With Plates. Third Edition. Medium 8vo. 36s. 


PREHISTORIC ANNALS OF SCOTLAND. 
By SIR DANIEL WILSON. In two Vols. With 
Plates. 8vo. 36s. 


THE RIGHTHAND-LEFTHANDEDNESS. 


By SIR DANIEL WILSON. Illustrated. Crown 8vo. 
45. 6d. | 
EARLY MAN IN BRITAIN AND HIS | 


PLACE IN THE TERTIARY PERIOD. By W. BOYD 
DAWKINS, M.A., F.R.S., F.G.S., F.S.A. Illustrated. 
Medium 8vo. 255. 


PALAZOLITHIC MAN IN N.W. MIDDLE- | 


SEX. The evidence of his existence and the physical 
conditions under which he lived in Ealing and its neigh- 
bourhood. 
sented by certain existing savages. 
BROWN, F.G.S., F.R.G.S., &c. 8vo. 75. 6d. 


THE CIVILISATION OF SWEDEN IN 
HEATHEN TIMES. By OSCAR MONTELIUS, Ph.D. 
Translated from the Second Swedish Edition. Revised 
and enlarged by the Author. By Rev. F. H. WOODS, 
B.D. With Map and 205 Illustrations. Medium 8vo. 145. 


THE PATRIARCHAL THEORY. Based 
on the papers of the late JoHN FERGUSON M‘LENNAN. 
Edited and completed by DONALD M‘LENNAN, M.A. 
8vo. 145. 


STUDIES IN ANCIENT HISTORY. Com- 
prising a reprint of ‘ Primitive Marriage,” an inquiry into 
the origin of the form of capture in marriage ceremonies. 
By the late JOHN FERGUSON M‘LENNAN, A New 
Edition. 8vo. 16s. 


THE HISTORY OF HUMAN MARRIAGE. 
By EDWARD WESTERMARCK, Ph.D. With Preface 
by Dr. A. R. WALLACE. Second Edition. 8vo. 145. net. 


A THEORY OF DEVELOPMENT AND 


HEREDITY. By HENRY B. ORR, Ph.D., Professor 
at the Tulane University of Louisiana. Crown $8vo. 
6s. net. 

KAMILAROI AND KURNAI: Group- 


Marriage and Relationship, and Marriage by Elopement. 
Drawn chiefly from the usage of the Australian Aborigines. 
Also {the Kurnai Tribe, their customs in Peace and War. 
By LORIMER FISON, M.A., and A. W. HOWITT, 
F.G.S. With an Introduction by Lewis H. Morcan, 
LL.D. 8vo. 15s. 


ROMANTIC LOVE AND PERSONAL 
BEAUTY. Their Development, Causal Relations, His- 
toric and National Peculiarities.s By HENRY T. FINCK. 
In two Vols. Crown 8vo. 18s. 


BOOKS BY FRANCIS GALTON, F.R.S. 


INQUIRIES INTO HUMAN FACULTY 
AND ITS DEVELOPMENT. 8vo. 16s. 


NATURAL INHERITANCE, 8vo. 9s. 


Illustrated by the condition and culture pre- | 
By JNO. ALLEN | 


HEREDITARY GENIUS: AN INQUIRY 
INTO ITS LAWS AND CONSEQUENCES. New 
Edition. Extra Crown 8vo. 75. net. 


ENGLISH MEN OF SCIENCE; 


Nature and Nurture. 8vo. 8s. 6d. 


their 


' FINGER PRINTS. With numerous Illustra- 


AUSTRALIAN ABORIGINES. The Lan-— 


guages and Customs of several Tribes of Aborigines in the 
Western District of Victoria, Australia. 
DAWSON. 4to. 145. 


SAMOA A HUNDRED YEARS AGO AND 
LONG BEFORE. Together with notes on the cults and 
customs of twenty-three other islands in the Pacific. By 
GEORGE TURNER, LL.D. Witha pre‘ace by E. D. 
a F.R.S. With Illustrations and Maps. Crown 

vo. QS. 


THE GOLDEN BOUGH. A Study in Com- 


parative Religion. By J. G. FRAZER, M.A. Two Vols. 
8vo. 285. 


By JAMES | 


tions. S8vo. 6s. net. 


THE DECIPHERMENT OF BLURRED 
FINGER PRINTS. With 16 Plates. 8vo. 25. 6d. net. 
FINGER PRINT DIRECTORIES.  8vo. 


55. net. 


RECORD OF FAMILY FACULTIES. 


Consisting of tabular forms and directions for entering data, 
with an explanatory Preface. 4to. 25. 6d. 


LIFE HISTORY ALBUM. Prepared by 
direction of the collective investigation committee of the 
British Medical Association. 4to. 3s. 6d. Or with Cards 
of Wools for testing Colour Vision. 45. 6d. 


MACMILLAN AND CO., LIMITED, LONDON. : 
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THE NEW LIGHT anpb 
THE NEW PHOTOGRAPHY. 


CROOKES’ RADIANT MATTER TUBES, for Experiments, supplied at the shortest notice. Various 
patterns and sizes kept in stock. Any design made to order. 


HICKS 


(THE ORIGINAL MAKER OF CROOKES’ TUBES AND RADIOMETERS), 
8,9, & 10 HATTON GARDEN, LONDON, E.C, 


Telegraphic Address—*‘ LENTICULAR, LONDON.” 


RONTGEN’S x-ray PHOTOGRAPHY. 


Specimen Shadowgraphs for Magic Lantern, 1s. each. 


“OPTIMUS” INDUCTION COILS. 


Giving Sparks of the following lengths : 


Inch Spark 4 3 I 14 2 3 4 5 6 
Price 45/- 7O/- £5 £6 £8 £10 £13 £15 £18 
Larger, to order. 
“INTENSITY Corts: How Mape anp How Usep,” Stiff Boards, ONE SHILLING. 


99 HATTON GARDEN, E.C.. 
PERKEN, SON & RAYMENT, LONDON. 
TO SCIENCE LECTURERS. STANLEY 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL 
LANTERN, used by late W. LAnT Carpenter, Esq., Prof. Forses, &c Mathematical Instrument Manufacturer to H. M. Government, Council 


Miniature Triple Lantern constructed for B. J. MALDEN, | ; great of India, Science and Art Department, Admiralty, &c. 
or 


1 success. New Oxyhydrogen Microscope. Science Lanterns lass 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, Mathematical, Drawing, and Surveying Instruments 


Highest Award. Supplied to the Royal H. of every description 

Grattan GUINNESS, Madame Patti, &c. Patent Pamphengos 
Science Lanterns. The Universa! Lantern 4-inch Condensors, 4-wick Lamp, Of the Highest Quality and aim, at most Moderate Prices. 
Portrait Combination front Lenses, £1 5s. 6d., marvellous value. Science Illustrated Price List Post Free. 


Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern W. F. S. obtained the only Medal i ht htes 

A : . F.S. y Medal in the Great Exhibition of 1862 for 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- — Fxcellence of Construction of Mathematical Instruments, and the only Go.p 
gravings, 6d.; Postage, 3¢. List of 300 Lecture Sets, Science Subjects, | Mgpat in the International Inventions Exhibition 1885 for Mathematical 
Views, &c., 6d.; Postage, 2d. Pamphlets Free.—W. C. HUGHES, | Work. Silver Medal, Architects’ Exhibition. 1886. 


SpeciaAuisT, Brewster House, 82 Mortimer Road, Kingsland, N. o 
Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


SCIENTIFIC WORTHIES. 


The following is a list of the Steel Portraits that have appeared in the above Series :— 


MICHAEL FARADAY. J. LOUIS R. AGASSIZ. , 

THOMAS HENRY HUXLEY. JEAN BAPTISTE ANDRE DUMAS. 

CHARLES DARWIN. SIR RICHARD OWEN. 

JOHN TYNDALL. JAMES CLERK MAXWELL. 

SIR GEORGE GABRIEL STOKES. JAMES PRESCOTT JOULE. 

SIR CHARLES LYELL. WILLIAM SPOTTISWOODE. 

SIR CHARLES WHEATSTONE. ARTHUR CAYLEY. 

SIR WYVILLE THOMSON. SIR C. W. SIEMENS. 

ROBERT WILHELM BUNSEN. JOHN COUCH ADAMS. 

LORD KELVIN. 7 JAMES JOSEPH SYLVESTER. 

BARON ADOLF ERIK NORDENSKJOLD DMITRI IVANOWITSH MENDELEEF. 
. HERMANN L. F. HELMHOLTZ. LOUIS PASTEUR. 

SIR JOSEPH DALTON HOOKER. 

WILLIAM HARVEY. 

SIR GEORGE B. AIRY. SIR ARCHIBALD GEIKIE. 
N.B.—The Portrait of Sir A. Geikie is the first of a New Series, and is a Photo- 

gravure. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each; or the Set of 
28 Portraits in a Handsome Portfolio for £7 5s., carriage paid. The Portfolio may be had separately, price 6s. 


Cheques and Money Orders payable to MA CMILLAN & CO., Limited. 
OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND, W.C. 


Printed by RicHarp CLay AND Sons, Limrrep, at 7 and 8 bread Street Mull, Yueen Victoria . treet, m the City of London, and published by 
MAcMILLAN AND Co., LimiTED, at 29 Bedford Street, London, W.C., and 66 Fifth Avenue, New York.—TuHurspay, Aprilr6, 1896. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


70 the solid ground 
Of Nature trusts the mind which builds for aye.”—WORDSWORTH. 


No. 1382, VOL. 53.] 
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[PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office. | 


[All Rights are Reserved. 


X-RAY “FOCUS” TUBES. 


The ‘* Focus” Tubes made by Newton & Co., in accordance 


with the experiments conducted in the Chemical Laboratory at | 


King’s College, are still unequalled for rapidity and definition. 
Price 35s. each. 
The above are suitable for Coils giving 2” spark and over. 
Special Focus’’ Tubes, 42s. each. 
The above are suitable for Coils giving from 7” to 10” sparks. 


‘“* The definition given by your focus tubes is excellent.”—Prof. OLIVER 
J. Lovce, University College, Liverpool. 

“Your focusing tube has worked very well, and as soon as you have 
another similar one that you can spare me I shall be glad to have it.”— 
Prof. A. ScHuUSTER, The Owens College, Manchester. 

“We have got excellent results with the focus tubes.”—Prof. W. 
Heaton, University College, Nottingham. 

“The focus tube you sent gives remarkably sharp shadows.”—Prof. A. 
S. BurLer, The University, St. Andrews, N.B. 

“T have tried a very large number of vacuum tubes sold by different 
makers for the purpose of giving the X-rays, and find your ‘focus tubes’ tu 
be far and away superior to anything as yet in the market.”—Prof. W. F. 
Barrett, Aoyal College of Science, Dublin. 

“Les résultats sont merveilleux.”.—Dr. Henri vAN Hevurck, Jardin 
Botanique d’ Anvers. 

SoLE MAKERS: 


NEWB & CO. 
3 FLEET STREET, LONDON. 
Helium and Argon Spec trum Tubes Now Ready, 10s. 6d. each. 


BECK’S S MICROSCOPES. 


No. 25a. —THIS MODEL, with 
I-in. and 4-in. Object Glasses, 
Two and packed 
in Polished Mahogany Case, 


£6 10s. 


No. 258.—THIS MODEL, with 
3-in. and }-in. Object Glasses, 
Two Eyepieces, and packed 
in Polished Mahogany Case, 

£7 5s. 


No. 298.—The addition of Abbe 
Condenser to 258 with Iris 
Diaphragm and _ Focussing 
and Swinging Adjustments, 


STAND No. 25. £8 15s. 
FULL PARTICULARS FREE on APPLICATION to 


R. & J. BECK, LTD., 68 CORNHILL, LONDON, E.¢. 


ASTRONOMICAL TELESCOPE. 


With 3-inch Achromatic Object-Glass of excellent quality, with brass body 
one Terrestrial and two Celestial Eyepieces, in Case c omplete. Guaranteed 
to be capable of dividing Double Stars and showing Saturn’s Ring and 


Jupiter's Belts, 
Price £6 10s. Od. 


Catalogue of Astronomical Telescopes sent Free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 


-NEGRETTI & ZAMBRA, 


SOLE MAKERS OF 


JORDAN'S (PATENT) SUNSHINE RECORDER, 


New Simplified Model, 
adjustable for any 
latitude, and tho- 
roughly efficient. 

Price £1 7s. 6d. 


Sensitised Charts, 
5s. per 100. 


NEGRETTI 


ZAMBRA, 


Scientific Instrument 
Makers to the Queen, 


38 HOLBORN VIADUCT. 


Branches—45 CornuILt, 
122 REGENT STREET, 
Lonpon. 


ILLUSTRATED DESCRIPTION POST FREE. 
Telephone No. 6583. Telegraphic Address, “‘ Negretti, London.” 
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MASON COLLEGE, BIRMINGHAM. 
FACULTY OF SCIENCE. 
RESEARCH SCHOLARSHIPS. 

(Founded by the late T. Aubrey Bowen, Esq., of Melbourne, Australia.) 

The object of these SCHOLARSHIPS is to encourage Higher Work and 
Research in Scientific Professional Engineering and in Chemical and Metal- 
lurgical Science. 

Applications, supported by details of educational training and re- 
ferences to former Teachers and others, should be sent in to the REGISTRAR 
on or before June 1, 1896. The Awards will be made in September next, 
and the Scholarships will be tenable during the Session 1896-97. 

(a) THREE BOWEN SCHOLARSHIPS in ENGINEERING of 


the value of £100 each 


(2) —? BOWEN SCHOLARSHIP in METALLURGY of the value 
0 100. 
(c) THREE PRIESTLEY SCHOLARSHIPS in CHEMISTRY of the 


value of £100 each. : oe 
Further particulars may be obtained on application to the REGISTRAR. 


THE VICTORIA UNIVERSITY. 

The following EXAMINATIONS will be held at Owens College, Man- 
SUNE. University College, Liverpool ; and Yorkshire College, Leeds, in 

An ENTRANCE EXAMINATION in ARTS (introductory to the 
Faculty of Medicine), on MONDAY, JUNE 1s, and following days. 

An ENTRANCE EXAMINATION in ARTS (introductory to the 
Faculty of Music), on MONDAY, JUNE 155, and following days. 

A PRELIMINARY EXAMINATION (introductory to the Faculties 
of Arts, Science, and Law), on THURSDAY, JUNE 11, and following 


days. 

The Examination Fee (£2), accompanied by a list of the Subjects pre- 
sented, must be sent to the REGISTRAR (from whom conditions of entrance 
and further particulars can be obtained), on or before MAY 14. 

Manchester, April, 1896. 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 


ALBERT EMBANKMENT, S.E. 

The SUMMER SESSION will commence on FRIDAY, May 1. 
Students entering in the Summer are eligible to compete for the Science 
Scholarships of £150 and £60 awarded in October. 

A Scholarship of £50, open to University Students, and other Prizes and 
Scholarships of the value of £500, are offered for annual competition. 

All Appointments are open to Students without extra payment. 

Special Classes for the Examinations of the University of London are 
held throughout the year. 

Tutorial Classes are held prior to the Second and Final Examinations of 
the Conjoint Board in January, April, and July. 


A Register of approved lodgings and of private families receiving Boarders | 


is kept in Secretary's Office. 
Excellent Day Club accommodation is provided in the School Building. 
Prospectuses and all particulars may be obtained from the Medical 


MAKINS, Dean_ 
LONDON HOSPITAL MEDICAL 
COLLEGE. 


The SUMMER SESSION Commences on May 1. 

Students entering then are eligible to compete for the Entrance Scholar- 
ships in September and October. Twenty-seven Scholarships and Prizes 
are offered annually. 

Special arrangements are made to meet the requirements of Students 
entering in the Summer Session. 


A reduction of 15 Guineas is allowed to the Sons of Members of the Pro- | 


fession. 
For Prospectus and full particulars apply to 
Mile End, E. 


UNIVERSITY COLLEGE, LONDON. 
FACULTY OF MEDICINE. 
The SUMMER SESSION begins on MAY 1. The work is arranged 
so that a Student may advantageously begin his Medical curriculum then. 
Full information may be obtained from either of the undersigned. 


FOR WOMEN, 
8 and 9 YORK PLACE, BAKER STREET, W. 
EASTER TERM, 1896. 

The Term begins on Thursday, April 16. Special Classes will be held in 
Mathematics and Elementary Greek for Students who matriculated in 
January. 

Dr. A. A. Kanruack will begin a Course on Bacteriology (Lectures and 
Demonstrations) on April 17. 

Two Entrance Scholarships will be offered for competition in June. 

LUCY J. RUSSELL, Honorary Secretary. 


YELVERTON COLLEGE. 
HIGH-CLASS SCHOOL FOR GIRLS. 


€ London B.Sc. preferred. 
Terms must be moderate.—Write ‘‘ H.,” 43 George Street, Hampstead 
Road, N.W. 


MUNRO SCOTT, Warden. _ | 


KING’S COLLEGE, LONDON. 
BACTERIOLOGICAL LABORATORY. 
Director—Professor CRoOKSHANK. 

Demonstrator—G. Newman, M.D., D.P.H. 

EVENING CLASS. 

An Evening Class of Lectures and Practical Laboratory Instruction for 
Medical Practitioners, Veterinary Surgeons, Analysts, &c., will com- 

mence on Monday, May 4, at7 p.m. (Fee £3 3s.) 

A SPECIAL COURSE for MEDICAL OFFICERS OF HEALTH, 
and Candidates for all Sanitary and Bacteriological Examinations, including 
the DIPLOMA OF PUBLIC HEALTH, will commence the first week 
in May. The Class will meet regularly for six weeks on days and at times 
convenient to the aay of Students. (Fee, £7 75; or, including all 
subjects for the D.P.H. for six months, £21.) 

This Course will include General Bacteriology and the Micro-Pathology 
of the Communicable Diseases of Man and Animals, and their application 
to State Medicine. 

Early application to Dr. NewMan for admission is desirable. 

For Syllabus of all other Classes, and terms for Originad Research, apply 
to the SECRETARY, King’s College, London. 


KARACHI, INDIA,—SIND COLLEGE. 

PRINCIPAL Wanted for the above State-aided College. Must bea 
Graduate in Honours of a British University, and not more than 35 years of 
age. He will be required to teach Physics and Chemistry, and should also 
be qualified to give instruction in other branches of Applied Science and in 
English. Salary, Rs. 500 per Mensem for a period of 21 Months certain, 
£50 allowed for Passage. 

Applications will be received up to May 16 by Dr. M. J. Jackson, c/o 
Messrs. Henry S. King and Co., 65, Cornhill, London, E.C., from whom 
printed Particulars as to the Appointment may be obtained. 


BOROUGH OF PLYMOUTH. 


The Technical Instruction Committee of the Borough of Plymouth invite 
applications for the appointment of Master in the Department of Physics at 
their Technical Schools. 

Candidates must be highly qualified. 

Particulars can be obtained on application to 
_ April 1896. __T. W. BYFIELD, Secretary. 

CITY AND GUILDS OF LONDON 
INSTITUTE. 

Wanted, an ASSISTANT in the Physical Department of the City and 
Guilds Central Technical College, Exhibition Road, London, S.W., having 
a practical knowledge of Alternating-Current Working, and of the Design- 
ing of Alternators. Salary £100 per annum. Apply, in first instance, by 


letter to Professor AYRTON. 
JOHN WATNEY, Honorary Secretary. 


FLUORESCENT SCREENS for the New 


Photography. Prepared with Potassium Platino-cyanide. Size of 
fluorescent surface, 10” x 8”. These Screens can be obtained from 
S. HILDESHEIM, 11 Fell Road, Croydon. Price 30s. 


WANTED.—Good Second-hand APPS’ IN- 
DUCTION COIL, 6” Spark. State full Particulars and Price to 
**Coit,” c/o rowne’s Advertising Offices, 163 Queen Victoria 

MICROSCOPIC SLIDES.—Selected Speci- 
mens—Diatoms, Polycystina, Spicules. Highest Class. Lists Free.— 

MicroscopistT, 21 Eliza Street, Belfast. 


MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 

44 Hatton Garden, London. 


AUGUST 4g, 1896. 


The ORIENT STEAM NAVIGATION COMPANY, Ltd., propose to 
send one of their Steamskips of about 4000 tons gross register and 3000 H.P. 
to Vadsé in the Varanger Fiord, Lapland (about 30° E. Long.), to enable 
observation to be made of the above Eclipse; and the Steamer will also 
proceed to Spitzbergen. mi 

Itinerary :—Leave London July 22, Cuzhaven July 24, visit Odde Bergen, 
Gudvangen, Beian, North Cape ; arrive Vadsé August 2, visit Spitzbergen ; 
return Vadsé August 10, visit Hammerfest, Trondhjem, and arrive London 
August 18. 

Passage money, 50 Guineas. — 
ea ces, 
GREEN & CO ' Fenchurch Avenue, 


F. 
Managers { ANDERSON, ANDERSON, & 
For further Particulars apply to the latter Firm, 5 Fenchurch Avenue, 
E.C., or to the West-End Branch Office, 16 Cockspur Street, S.W. 

- THE ALBION S.S. COMPANY (LIMITED). 
FORTNIGHTLY CRUISES from NEW- 
CASTLE-ON-TYNE to NORWAY 
The Finest YACHTING STEAMER afloat. No Upper Berths. 
“MIDNIGHT SUN,” 3178 Tons, 3500 H.P. 
Capt. CABORNE, R.N.R., F.R.G.S. 

Sailings :—June 6, 20; July 4, 18; August 1 and 15. 
Fares from 12 Guineas, including first-class Table. 
For Itinerary, &c., apply to “*‘ MIDNIGHT SUN” PASSENGER 
SUPERINTENDENT, 4 Lombard Street, Newcastle-on-Tyne. 
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TOTAL ECLIPSE OF THE SUN, 
eee cane A. E. BARKER, F.R.C.S., Dean of the Faculty. 
J. M. HORSBURGH, M.A., Secretary. 
— BEDFORD COLLEGE (LONDON) 
— 
i re q For Prospectus, Fees, and Referees, apply to the Principal, 
Miss HEATH, Yelverton, 5. Devon. 
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Sale by Auction. 


MONDAY, MAY 4 
VALUABLE SCIENTIFIC WORKS. 

MR. J. C. STEVENS will sell by Auction 
at his Great Rooms, 38 King Street, Covent Garden, on MONDAY, 
May 4, at half-past 12 o'clock precisely, the valuable SCIENTIFIC 
LIBRARY formed by the late Captain CHartes Ty cer, F.L.S., 
F. Z.S8., F.G.S.4 &e. also Medical and General Books. 

On view the Saturday prior, 12 = & and Morning of Sale, and Catalogues 


AMERICAN pk 
MINERALS. WELL CRYSTALLIZED. 


The Largest and most varied Stock in the World. 

We solicit the Patronage of Museums, CoLLeces, SCHOOLS, TEACHERS, 
and those desiring carefully selected and accurately labelled Mineralogical 
material. Write for Catalogue and Circulars, mailed free. 

Crystallized Diaspore, Endlichite, Leadhillite, Lawsonite, Northupite, 
and many other recent discoveries are offered at moderate prices. 

DR. A. E. FOOTE 
(WarkEN M. Foote, Manager), 
1224-26-28 NORTH FORTY-FIRST STREET, PHILADELPHIA, 
PA., U.S.A. (Established 1876.) 


“LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinospherium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
_25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 

THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Rugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 


For prices and more detailed lists apply to 
Riological Laboratory, Plymouth. THE DIRECTOR. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
Illustrate the leading Text-books, in Boxes, with Trays. 
50 Specimens, 10s. 6d.; 100 do., 2ls.; 200 do., 42s, 
New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils, Post Free. 
ROCK SECTIONS for the MICROSCOPE, from 1s. 6d. each, Post Free, 
CaTALoGuEs GRATIS. 


CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c., 
always in stock. 


THOMAS D. RUSSELL 
78 NEWGATE STREET, LONDON, E.C. 


F. | H. BUTLER, ™. M.A. Oxon., Assoc. R. 8. “Mines, 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 

The following can now be furnished :—Alveolina and Miliolina Limestone, 
seer; Chalk-Rock, Bucks ; Triassic Conglomerate, S. Devon ; Tourma- 
line-Granite and Elvan, near Ivy Bridge; Troctolite, Hornblende-Schist 
Gabbro, Mica-Diorite, Serpentine with unaltered Olivine and with Bastite 

verack and the Lizard district ; and Kaolin Rock with Fluor, Epidiorite, 
Spotted Schist, coarse Biotite-Granite, and massive Biotite, E. Cornwall.— 

icro. sections of many of the above ready or in preparation. Students, 
rock-sections, a series at ts. each. Zinc, Gold, Tin, and Iron Ores for assay- 
ing. Cabinets, Specimen Trays and Boxes, and Micro-Glass of any 
description | supplied. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


NEW, RARE, BEAUTIFUL, 


NA URE 


COMPLETION OF 
WATTS’ DICTIONARY OF CHEMISTRY. 
Revised and entirely Re-written by 
M. M. PATTISON MUIR, M.A., 
Fellow and Preelector in Chemistry, of Gonville and Caius 
College, Cambridge, « 
AND 
H. FORSTER MORLEY, MA, D.Sc., 
Fellow of University College, London, and Lecturer on Physics 
and Chemistry at Charing Cross Hospital Medical School, 
Assisted by Eminent Contributors. 
COMPLETE IN Four VOLUMEs. 


| Vol. I. (A-Ch). Pp. 772, 8vo. ... 
Vol. II. (Ch-In). Pp. 772, 8vo. ... owe 
Vol. III. (In-Ph). Pp. 868, 8vo. _... £2 10s. 


Vol. IV. (Ph-Z). With Addenda containing the 
most important results in Descriptive Inorganic 
Chemistry to the Autumn of 1894. Pp. 934, 8vo. £3 3. 

CHEMICAL TRADE FOURNAL.—‘* No chemist can 
take up the book without being satisfied with it.” 

PHARMACEUTICAL FOURNAL.—“ The ‘ Dictionary 
of Chemistry’ is a work that ought to be in the possession of 
every chemist and of every person who is engaged in conducting 
operations of an industrial or otherwise technical nature involv- 
ing acquaintance with chemical science.” 

CHEMICAL NEIW=S.—‘* The work is simply invaluable. 

. After a careful examination we feel convinced that this 
second edition will be found indispensable by every chemist who 
desires to have at hand a complete and accurate summary of the 
present state of his science. The articles are characterised by 
tulness of detail, clear arrangement, sound views, and remark- 
able brevity of expression.” 

CHEMIST AND DRUGGIST.—* This is undoubtedly a 
complete dictionary of chemical science. . . . The whole of the 
articles are in line with present-day theories and knowledge. 
We have put the book to test by frequent use during the past 
two months, and on no occasion have we been dissatisfied with 
the contents. The work has been thoroughly and intelligently 
done, and the editors are apparently determined that the Dic- 
tionary shall retain its place in chemical literature as one of the 
best books of reference.” 


ALSO NOW READY. 


A DICTIONARY OF APPLIED CHEMISTRY. 


T. E. THORPE, B.Sc. (Vict.), Ph.D., D.Sc., F.R.S., 
Professor of Chemistry in the Royal College of Science, London. 
Assisted by Eminent Contributors. 
COMPLETE IN THREE VOLUMES. 
Vol. I. (A-Dy). 236 Illustrations. Pp. 724, 8vo. ... 
Vol. II. (E-Nu). 240 Illustrations. Pp. 722, 8vo. ... £2 25. 
Vol. III. (O-Z). 352 Illustrations. Pp. 1066, 8vo. ... £3 35- 

CHEMICAL NEIS,—* Will be universally appreciated by 
technical and manufacturing chemists. . . . Dr. Thorpe’s great 
work carries with it its own emphatic recommendation. It must 
prove most valuable, not merely to chemists and chemical 
manufacturers, but to all merchants who have to deal with 
cheinical products.” 

CHEMICAL TRADE FOURNAL,—‘“ We are much 
pleased with the work. Descriptions of processes are 
brought down to as recent a date as it is well- nigh possible to 
achieve. The ‘ Dictionary of Applied Chemistry’ must sooner 
or later find its way into the library of every laboratory and 
chemical institution.” 

Sir H. E. ROSCOE in VA 7UREZ.—* An examination of 
the important articles written by specially-qualified contributors 
indicates that each subject is brought up to the level of the 
present state of our knowledge. . . . It is a welcome addition 
to our scientific books of reference, and forms an admirable 
companion to ‘ Watts’ Dictionary of Theoretical Chemistry.’ ” 

PHARMACEUTICAL FOURNAL,.—“ The completion 


£2 2s. 


of this important work places at the service of manufacturers 
and others a complete encyclopzedia treating of industrial opera- 
tions which in any way involve a knowledge of chemistry, and it 
cannot fail to prove a valuable source of information for all who 
are interested in the productive arts.” 

& CO., London, New York, and 
Bombay. 
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The Aonist. 


A Quarterly Magazine. Yearly, 9s. 6d. a Copy, 2s. 6d. 
Contents Aprit 1896, Vo_ume VI. 
STEREOSCOPIC APPL OF RONTGEN’S 


By Prof. Ernst Macu. 


ON THE NATURE OF RONTGEN’S RAYS. 
By Prof. HERMANN SCHUBERT. 
THE PHILOSOPHY OF MONEY. 
By Epwarp ArkINson. 
IN SEARCH OF TRUE BEINGS. 
By Prof. W. LurosLtawsk1. 
FROM ANIMAL 
By Prof. Josern Le Ce 
DUALISTIC CONCEPTION OF NATURE. 
By Prof. J. CLark Murra 
NATURE AND THE INDIVIDU AL MIND. 
By Prof. Kurp Lasswirz. 
THE NATURE OF PLEASURE AND 
Prof. TH Risot's Theory. 
By the Eprror 
LITE RARY CORRES 


ON 
RAY 


THE 


PAIN. 


In comment on 


SPONDENCE, BOOK REVIEWS, &c. 


The Open Court. 


Al Weekly Journal devoted to the Religion of Science. Yearly, 6s. 
Note the following special features for the current year :— 
(1) ENGLISH SECULARISM. A Confession of Belief. 
By GeorGe Jacosp HoLiyoake. 
(2) THE REL IGION OF THE VEDA, 
Study in the History of Religion. 
By Prof. HERMANN OLDENBERG 


(3) DOCTOR LU — 


By Gustav Frey 
(4) THE PEDIGREE ‘OF THE DEVIL. 
By Dr. Paut Carus. (With Illustrations.) 
(5) AN INTRODUCTION TO THE STUDY OF ETHNOLOGICAL 
JURISPRUDENCE. 
By the late Justice ALnerr H. Post, of Bremen, Germany, founder 
‘of Ethnological Jurisprudence. 
Send rs, 6d. for three months’ trial Subscription. Sample Copies free on 
application. Mention this advt., and receive a complimentary collection— 
THe Porrrair Series. 


THE OPEN COURT PUBLISHING COMPANY. 
LONDON: 17 JOHNSON’S COURT, FLEET ST., E.C. 


SCIENCE PROGRESS. 


A MONTHLY REVIEW OF CURRENT 
SCIENTIFIC INVESTIGATION. 
Edited by J. BRETLAND FARMER, M.A. 
With the Co-operation of a powerful Editoria al Committee. 
Contents of MAY Number. 
THE PAST, PRESENT, AND tite WATER SUPPLY OF 
LONDON. By E. FRANKLAND, 
SOME RECENT MEMOIRS UPON OL IGOCH-ETA. 
Bepparp, F.R.S 
NOTES ON’ ATOMIC WEIG HTS. By ALeExanpER Scorr, M.A., 
Jacksonian Demonstrator in the University of Cambridge. 
THE THE A HISTORY AND A CRITICISM. 
3. TANSLEY, A 


By A 
THE PRESENT POSITION OF THE CELL THEORY. 


AND BUDDHISM. A 


3, Kiel, Germany. 


By F. E. 


By G. C. 


30URNE, M.A., Fellow of New College, Oxford. 
FERNS: APOSPOROUS AND APOGAMOUS. By C. Druvery, 


APPEN DICE S:— 
I. NOTICES OF BOOKS. 
Il. CHEMICAL LITERATURE FOR MARCH, 1896. 
Price HALF-A-CROWN. Subscription Price, 25s. per Annum, Post Free. 
Vors. IIIT. ya +, in Cloth Boards, each containing 


Price 158. each. 
London : THE SCIE NTI [FIC PRESS, Limited, 428 Strand, W.C. 


~NEW BOOKS IN SCIENCE. 


1. A Manual of Physiology. 
By Prof. G, NEIL STEWART, M.A., M.D., D.Sc. (University Series 
of Manuals). 300 Engravings and 5 Coloured Plates. Price 155. 


‘2. A Manual of Physics. 
Second Edition, Re-written for Elementary and Advanced Students. 
By WM. PEDDIE, D.Sc., F.R.S.E., Assist. Prof. of Physics, 
University of Edinburgh (University Series) Price 7s. 6d. 

3. Text-book of Veterinary Physiology. 
By Veterinary-Capt. F. SMITH, F.R.C.V.S., F.1.C., Examiner in 


Physiology R.C.V.S. Second Edition, Illustrated, Price 1 55. 


4. The Analysis of Food and Drugs. 


For Practical Laboratory Work. By T. H. PEARMAIN and C.G. 
MOOR, M.A, F.C.S. 
Price 3s. 6d. 
London: BAILLIERE, & COX, King William Street, 
trand. 


The only moderately-priced work extant. 


FRO 


M 
A. & C. BLACK’S LIST, 


Demy 8vo, Buckram. Price 21s. 


ARTISTIC AND SCIENTIFIC TAXI. 
DERMY AND MODELLING. A Manual of Instruction 
in the methods of Preserving and Reproducing the correct 
form of all Natural Objects, including a Chapter on the 
Modelling of Foliage. By MONTAGU BROWNE, 
F.G.S., F.Z.S., &c., Curator of the Leicester Corporation 
Museum and Art Gallery. With 22 full-page Illustrations, 
and 11 Illustrations in Text. 


Crown 8vo, Cloth. Price 55. 


THE EVOLUTION OF BIRD-SONG; 


with Observations on the Influence of Heredity ant 
Imitation. By CHARLES A. WITCHELL, Author of 
** The Fauna of Gloucester.” 


Demy 8vo, Cloth. Price 14s. 


INTRODUCTION TO THE STUDY 


OF FUNGI: their Organography, Classification, and 
Distribution. For the use of Collectors, By M. C, 


COOKE, M.A., LL. 
in the Text. 


Demy 8vo, Cloth. Price 18s. net. 


ZOOLOGY OF THE INVERTE- 
BRATA. A Text-book for Students. By ARTHUR E 
SHIPLEY, M.A., Fellow and Assistant Tutor of Chats 
College, and Demonstrator of Comparative Anatomy in the 
University of Cambridge. Illustrated with 263 Figures. 


Crown 8vo, Cloth. Price 3s. 6d. 


MILK: ITS NATURE AND COM- 


POSITION. A Hand-book on the Chemistry and Bacterio- 
logy of Milk, Butter and Cheese. By C. M. AIKMAN, 
M.A., D.Sc. Illustrated. 


Crown 8vo, Cloth. Price 3s. 6d. 


AN INTRODUCTION TO STRUC- 


TURAL BOTANY. Part I. FLOWERING PLANTS. 
By D. HENRY SCOTT, M.A., Ph.D., F.R.S., F.L.S., 
F.G.S., Honorary Keeper of the Jodrell Laboratory, Royal 
Gardens, Kew; formerly Assistant Professor in Biology 
(Botany) at the Royal College of Science, London. _ IIlus- 
trated with 113 Figures. Zhird Edition. 


Demy 8vo, Cloth. Price 18s. net. 


SCOPIC FOAMS AND ON PROTOPLASM. Experi- 
ments and Observations directed towards a Solution of the 
Question of the Physical Conditions of the Phenomena of 
Life. By O. BUTSCHLI, Professor of Zoology in the 
University of Heidelberg. Authorised Translation by E. 
A. MINCHIN, B.A. Oxon., Fellow of Merton College, 
Oxford. Illustrated with 12 Lithograph Plates and 23 
Woodcuts. 


Demy 8vo, Cloth. Price 12s. 62. 


MAMMALS LIVING & EXTINCT. 
By WILLIAM HENRY FLOWER, K.C.B., F.R.S., 
D.C.L., and RICHARD LY DEKKER, B.A, illustrated 
with 357 Figures. 


D., A.L.S. With 148 Illustrations 


Demy 8vo. Price 125. 6d. 


THE STUDY OF FISHES. By 
ALBERT C. L. G. GUNTHER, M.D., Ph.D., F.R.S. 
Illustrated with 320 Figures. 


A. & C. BLACK, Soho Square, London. 
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DIARY OF SOCIETIES. 


LONDON. 
THURSDAY, Aprit 23. 


Rovat Society, at 4.20.—Subject for Discussion.—-Colour-Photography 
by the Interferential Method : Prof. G. Lippmann. 

ROvAL at 3.—Recent Chemical Progress: Prof. Dewar, 
F.R.S. 

SociE ty OF ARTS, at 8.30.—The Deserted City of Vijianagar: Captain 
Charles Rolleston. 

MATHEMATICAL Society, at 8.—(1) An Algebraical Operation considered 
by Cayley; (2) Symmetrical Partitions in Three Dimensions: Major 
MacMahon, F.R.S., President.—The Division of the Lemniscate : Prof. 
G. B. Mathews.—On the Isomorphism of a Group with itself: Prof. W. 
Burnside, F.R.S.—On the Stability of a Frictionless Liquid—Theory of 
Critical Planes : A. B. Basset, F.R.S.—On some General — for the 
Potentials of Ellipsoids, Shells, and Discs: Dr. Hobson, F.R 

CuemicaL Society, at 8.—On the Temperature of certain lt : Prof. 
W. N. Hartley, F.R.S.—Halogen Additive Products of Substituted 
Thiosinnainines ! Dr. Augustus E. Dixon.—The Constitution of Cereal 
Celluloses : C. F. Cross, E. J. Bevan, and Claud Smith —An Apparatus 
for the Detection of Boric Acid: W. M. Doherty.—Ethereal Salts of 


NATURE 


Optically Active Malic and Lactic Acids: Prof. Purdie, F.R.S., and Dr. | 


S. Williamson. 
SocieTY OF ANTIQUARIES, at 2.—Annual Meeting. 


FRIDAY, Arprit 24. 


Rovat INSTITUTION, at 9.——The Circulation of Organic Matter: Prof. G. 
V. Poore. 

PuysicaL SOCIETY, at 5.—Symbolism in Thermodynamics : R. A. Lekfeldt. 
—Adjustment of the Keivin Bridge : R. Appleyard.—The Effect of Wave- 
Form on the Alternate Current Arc: J, Frith. 

AFFILIATED PHoroGRAPHIC SocieTiges, at 8.—Collotype: W. E. Deben- 


ham. 
SATURDAY, Aprit 25. 
RovaL BoTranic SOCIETY, at 3.45. 


= xlvii. p. 369). 


| 


Geo.ocists’ Assoc1aT1on (Moorgate Street Station), at 2.19.—Excursion | 


to Hendon. Director: Dr. H. Hicks. 


MONDAY, Aprit 27. 


Society oF Arts, at 8.—Applied Electro-chemistry : James Swinburne. 

Roya. GEOGRAPHICAL SOCIETY, at 8.30.—Journeys in the Native Malay | 
States : Hugh Clifford.—A Journey round Siam; J. S. Black 

InstiruTE oF ACTUARIES, at 7.—(1) An Investigation of ‘sc me of the 
Methods for deducing the Rates of Mortality, and of Withdrawal, in 
Years of Duration ; with (2) the Application of such Methods to the Com- 
putation of the Rates experienced, and the Special Benefits granted, by 
Clerks’ Associations : Thomas G. Ackland. 

TUESDAY, Aprit 28. 

Rovat INstTiTuTION, at 3.—Child-Study and Education : 
Sully 

Instrrution oF Civit ENGINEERS, at 8.—Papers to be further discussed : 


Prof. James | 


The Thirlmere Works for the Water-Supply of Manchester : Ng H. Hill.— | 


The Vyrnwy Works for the Water-Supply of Liverpool : G. F. Deacon. 


Rolling- Mills : Samuel T. Wellman. 

RovaL PHOTOGRAPHIC SOCIETY, at 8. 

AFFILIATED PHoToGRaPHic Societries.—-Woodburytype : J. D. Geddes. 

Roya. Vicrortia HALL, at 8.30.—Artificial Illumination: Prof. V. B 
Lewes. 

WEDNESDAY, 29. 

Society oF Arts, at 8.—Fruit Drying or Evaporation: Edward W. 
Badger. 

GEOLOGICAL SociETY, at 8.—Descriptions of New Fossils from the Carbon- 
iferous Limestone : Dr. G. J. Hinde.—The Eocene Deposits of Dorset : 
Clement Reid.—Discovery of Mammalian Remains in the Old .. 
Gravels of the Derwent, near Derby: H. H. Arnold-Bemrose and R. 
Deeley. 
Adjourned Discussion: Notes on Steam Superheating: William H. 
Patchell. 

ZOOLOGICAL SOCIETY, at 4.—Annual Meeting. 


THURSDAY, Aprrit 30. 
Roya. Society, at 4.30. 
or INSTITUTION, at 3.—Recent Chemical Progress: Prof. J. Dewar, 
R.S. 


INSTITUTION OF ELECTRICAL ENGINEERS, at 8. 


FRIDAY, May 1. 

Roya. INsTITUTION, at and their Application to Gun 
Ballistics : Colonel H. Watkin, C.B. 

IxsTITUTION OF MECHANICAL ENGINEERS, at 7.30.—Steel Steam-Pipes 
and Fittings, and Benardos Arc Welding in connection therewith : Samuel 
MacCarthy.—Research Committee on the Value of the Steam-Jacket ; 
naga on a Locomotive Engine: Prof. T. Hudson Beare and Bryan 
Jonkin. 

InstiruTION oF CiviL ENGINEERS, at 8.—Swing-Bridge over the River 
Nene at Sutton Bridge : E. S. McDonald. 

AFFILIATED Societies, at 8.—Photolithography and 
Photozincography : W. T. Wilkinson. 

QuEKETT CLUuB, at 8. 


SATURDAY, May 2. 


Gro.ocists’ AssociaTion.—Excursion to Leith Hill. 
Leighton. 


Director: T. 


And, time permitting, Papers to be read: pane Sg “and British | 
Methods of Manufacturing Steel Plates : Jeremiah Head.—Four American | 
| 
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E. LEYBOLD'S NACHFOLCER, 
COLOGNE, GERMANY. 


AUTOMATIC AIR PUMP, 


FOR EVACUATING CROOKES’ TUBES. 


IN USE IN PROF. RONTGEN’S LABORATORY, 
AND MANY INSTITUTES OF GERMANY. 
Description appeared in Nature of February 16, 1893 
Price £16. 
THE 
“CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
LIMITED, CARLYLE ROAD, CAMBRIDGE, 


Manufacturers of the Original Cambridge 
Rocking Microtome. 


REDUCTION IN PRICE. 


in consequence of the great success of the Cambridge Rocking 
Microtome and an increasing demand, the Company are now in 
a position to supply the Instrument at the GREATLY REDUCED 
Price of £4 4s, Od. 

They have also introduced a New Microtome of larger type, 
which cuts perfectly flat Sections. 


Illustrated Catalogue of Apparatus sent Post Free on 
receipt of 18. 6d. 


Address all Communications: 
‘«Instrument Company, Ltd., Cambridge.” 


Wm. & GEo. LAW. 


COFFEE—SUGAR—TEA. 


‘104 NEW OXFORD STREET, W.C. 


Demy 8vo, Boards, 1s. net ; Cloth, 1s. 6d. net. 
Postage, 2d. 


By F. W. MILLS and A. C. PONTON. 


“It is somewhat curious that the subject of Pin- 
hole Photography has not hitherto had a text-book 
to itself in England, and the authors have now supplied the want, and . 


Siengpaie 
ooraphy 


| have collected a mass of information of an extremely useful nature, for they 
INSTITUTION OF MECHANICAL ENGINEERS, at 7.30.—President’s Address.— | 


have not only collated from various authorities and sources, but quietly 
considered the arguments fro and con of each statement on debatable 
points, and sum up from their own experiments. . . ."—Amateur Photo- 
grapher, September 6, 1895. 

London: DAWBARN & WARD, Ltd., Farringdon Avenue, E.C. 


Just Published, 286 Pp., 8vo, Price 7s. 6d. 


ARCON AND NEWTON—A REALIZATION. 


By Lieut.-Col. W. SEDGWICK (late Royal Engineers), 
Author of ‘* Force as an Entity,” Xc. 

“. , . all who take pleasure in observing that continuity of science by 
which one discovery fits in with another and leads to another will read mt 
with interest.” —Scotsman, April 6, 1896. 

W. B. WHITTINGHAM & CO., Ltd., 91 Gracechurch St., London, E. Cc. 


~ TO AUTHORS OF SCIENTIFIC 
WORKS. 


The Society of Authors is established for the Maintenance and Defence of 
Literary Pro It advises Members on the Methods of Publishing, on 
the Forms of there Agreements, and, when necessary, on the Estimated Cost 
of Production. It investigates all questions of dispute connected with the 
above subjects and the Law of Copyright. 

Annual Subscription. £1 1s. Terms of Membership may be had from the 
HERBERT THRING, 4 Portugal Street, Lincoln's Inn Fields, 
London, W 
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PHYSIOGRAPHY AND GEOLOGY. TO SCIENCE LECTURERS. 


| 
COLLECTIONS AND MICROSCOPIC SLIDES | See Mr. HUGHES'S PATENT COMBINATION OPTICAL 
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To illustrate above, as advised by Science and Art Directory, LANTERN, used by late W. Lant Carpenter, Esq., Prof. Fores, & 
a Miniature Triple Lantern constructed for B. j. ALDEN, E great 
ARRANGED BY success. New Oxyhydrogen Microscope. Scfence Lanterns c+ Class 


| Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
JAMES R GREGORY & CO. | Highest Award. Supplied to the Royal Polytechnic Institution, Dr. H. 
Science Lanterns. The Universa! ntern 4-inch Condensors, 4-wick Lam: 
M I NERAL Oo G I S T S, &c. Portrait Combination front Lenses, £1 5s. 6¢., marvellous value. Sela 
To Science and Art Department, British, Indian, and Coionial Museums, | Lecture Sets. Novelties. The Lantern’ Kaleidoscope. Cheapest Lantern 
&e. Outfits in the World. over 180 choice En- 
Be. | gravings, 6d.; Postage, 3 ist of 300 Lecture Sets, Science Subjects, 
STORES AND OFFICES: | Views, &c., 6d. ; Postage, 2d. Pamphlets Free. ie ie HUGHES, 


1KELSO PLACE, KENSINGTON, W, | Speciaist. Brewster House. 82 Mortimer Road, Kingsland, N. 


New Catalogues and Lists Free. 


| PHGENIX FIRE OFFICE, 
HOLLOWAY’S OINTMENT tomsarpst.. £.c.,and 57 CHARING CROSS, S.W, 
CURES 
Gout, Rheumatism, Lumbago, Sciatica, 
Cuts, Bruises, Sprains, &c. | 
LIBERAL LOSS S NTS. 
INVALUABLE FOR ALL SKIN DISEASES. | OF CLAMS 


Holloway’s Ointment and Pills may be obtained of Secreraries—W. C. MACDONALD and F. B. MACDONALD. 
all Medicine Vendors. | LOSSES PAID OVER £20,000.000. 


RONTGEN'S X-RAY PHOTOGRAPHY. 


Specimen Shadowgraphs for Magic Lantern, 1s. each. 


“OPTIMUS” INDUCTION COILS. 


Giving Sparks of the following lengths : 
Inch Spark 4 } I 14 2 3 4 5 6 
Price 45/- 7O0/- £5 £6 £8 £10 £13 £15 £18 
Larger, to order. 
“INTENSITY Corts: How MApE AND How Usep,” Stiff Boards, ONE SHILLING. 


SON & RAYMENT, LONDON. 


HOLBORN VIADUCT, 


KING MENDHAM & CO. 


MANUFACTURERS OF 


WIMSHURST MACHINES. 


No. 502, with 12 in. Plates, £2 15] No. 504, with 17 in. Plates, a 10 
»» 503, » 15 in. ” 31 »» 505, », 20 in. ” 5 10 


15 
ELECTRICAL APPARATUS 


For Lecture, Experimental, and other Purposes. 


Write for Large New Catalogue (1st Section, ‘‘ EXPERIMENTAL’’), 
Sixth Edition, 100 pp., 620 Illustrations, Post Free, 8d. 


WESTERN ELECTRICAL WORKS, BRISTOL. 


BSTABLISHED 1876. 


HARVEYV PEAK 


(BY APPOINTMENT TO THE ROYAL INSTITUTION OF GREAT BRITAIN), 
56 CHARING CROSS ROAD, LONDON, W.C. 


MAKERS OF THE BEST INDUCTION COILS, 


GIVING FROM 2 TO 20 IN, SPARKS, 


FoR THE NEW PHOTOGRAPHY. 
BATTERIES, &c. WIMSHURST MACHINES. 
PATENT PUMP for rapidly producing a Crookes’ Vacuum. 

AERIAL GRAPHOSCOPES (Bruce's Patent). 


Illustrated Catalogue, Parts 1 and 2, Sixpence each. 


EsTABLISHED 1782. 


MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 


i 
" 
4 
| 
Wi — 
ef 
| 
a, 


>» 


TICAL 
ES, &c 
great 
t Class 
Medal, 
Dr. H. 
»hengos 
Lamp, 
Science 
Lantern 
ice En- 
ubjects, 


“a 


APRIL 23, 1896] NATURE cxcv 


THE AMERICAN SCIENTIFIC JOURNAL, 


SCIENCE. 


A WEEKL Y JOURNAL DEVOTED TO THE ADVANCEMENT OF SCIENCE. 


EpIToRIAL CoMMITTEE : S. NEwcomB, Mathematics ; R. S. Woopwarp, Mechanics; E. C. PICKERING, Astronomy ; T. C. 

MENDENHALL, Physics; R. H. THURSTON, by geen IRA REMSEN, Chemistry ; % LE ConTE, Geology ; W. M. Davis, 

Physiography ; O. C. MARSH, Paleontology ; W . K. Brooks, Invertebrate Zoology ; C. HART MERRIAM, Vertebrate Zoology ; 

S. H. ScupDER, Entomology; N. L. Brirron, Botany ; HENRY F. Osporn, General Biology; H. P. BowbiTcH, Physiology ; 
j. S. BILLinGs, Hygiene ; x. MCKEEN CATTELL, Psychology ; DANIEL G. BRINTON, J. W. PowELL, Anthropology. 


SINGLE COPIES, 15 CENTS. ANNUAL SUBSCRIPTION, FIVE DOLLARS. 
ENGLISH AND CONTINENTAL SUBSCRIPTIONS, TWENTY-ONE SHILLINGS, May BE sENT TO 
MACMILLAN & CO., LIMITED, 29 AND 30 BEDFORD STREET, COVENT GARDEN, LONDON. 


NOTICE.— Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO CHARGES FOR ADVERTISEMENTS. 

a, 

ny ree One Eighth Page, or Quarter Column . 0 18 6 q 
Yearly . Quarter Page, or Half a Column ... 115 © 
Half-yearly oy 6 Half a Page, ora Column ...... 3 5 0 


Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE : 29 BEDFORD STREET, STRAND, Wc. 


, 10s. 6d. net. 
PERSONAL CHARACTERISTICS from FRENCH HISTORY. By Baron 
FERDINAND ROTHSCHILD, M.P. With Portraits. 
DAILY CHRONICLE.—“ His ‘ biographical sketches’ are in fact ‘ character sketches’ that would do honour to a practical 
ittérateur, His portraitures of Louis XIV. and XV. are masterly.” 


Fourth Thousand, 8vo, 30s. net. 


THE LIFE of CARDINAL MANNING, Archbishop of Westminster. By 


EDMUND SHERIDAN PURCELL. In 2 vols. With Portraits. 


8vo, buckram, 10s. 6d. 


THE BAMBOO GARDEN. By A. B. Freeman-Mrrtrorp, C.B. _ Illustrated by 
EVERSLEY SERIES.—NEW VOLUMES. 
THE POETICAL WORKS OF WILLIAM WORDSWORTH. Edited by 


WILLIAM KNIGHT. To be completed in 16 volumes. Vol. I. and II., Globe 8vo, 5s. each. 
GLOBE,—* There appears to be no doubt that, when finished, this issue of. the works of Wordsworth will, for fulness and 
accuracy, hold the field.” 
32mo, 35. 


ART and HUMANITY in HOMER. By Wituiam Cranston Lawron. 


32mo, 3 


THE VOICE and SPIRITUAL EDUCATION. By Hiram Corson, LL.D., 
Professor of English Literature in the Cornell University. 


ENGLISH CITIZEN 


Second Edition, Crown 8vo, 2s. 


THE STATE in its RELATION to EDUCATION. By Henry Craik, C.B. 


Demy 8vo, 21s. 


STUDIES in ANCIENT HISTORY. The Second Series. Comprising an 


ped into the Origin of Exogamy. By the late JOHN FERGUSON M‘LENNAN. Edited by his Wipow and 
ARTHUR PLarr. 


Demy 8vo, 12s. net. 


THE THEORY of SOUND. By Jonn Strutt, Baron RAYLEIGH, - 


Se.D., F.R.S., Honorary Fellow of Trinity College, Cambridge. In 2 volumes. Vol. II. Second Edition, Revised 
and Enlarged. 


MACMILLAN AND CO. (LIMITED), LONDON. 


| 
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CROSSLEYV’S OIL ENGINES. 


PORTABLE OIL ENGINES. 


ECONOMICAL, 
POWERFUL, 
EFFICIENT. 


Suitable for all classes 
of Agricultural 
Work. 


Cost of Working: REFERENCES, dc., ON 


Power per Hour. No 


CROSSLEY BROS., LTp., OPENSHAW, MANCHESTER. 


RON TGEN’S xX-RA S.’’ 
Apparatus for producing the very finest effects with the above is supplied completely by 


W. WATSON & SONS. 
EVERYTHING OF THE VERY LATEST AND MOST RELIABLE DESCRIPTION. 


The NEW “ RELIABLE” FOCUS TUBE supplied by Watson & Sons is unexcelled for perfection of working, by any other in the market. Many 
of the most successful results have been obtained with these Watson & Sons test every Tube before sending it out, and guarantee that each one shall be 
capable of producing the very finest effects. Unsuccessful experimenters with Tubes by other Makers are advised to try one of WATSON & Sons’ make. 
Ready for Delivery, Price £1 15s. each. 
RUHMKORF COILS of finest quality (ENGLIsH MAKE): 2-inch Spark, £6 5s, 3-inch Spark, £8 15s. 4-inch Spark, £12 10s, 
FLUORESCENT SCREENS, enabling the Bones to be seen without Photography, Size 8x6, Fluorescent Space 6x 4 in., 25s. 
STORAGE BATTERIES, BUNSEN AND GROVE’S CELLS, X&c., in Stock. 
DEMONSTRATIONS ARE GIVEN TO PURCHASERS OF APPARATUS. 
Returnable Sample Prints of Negatives taken with Watson & Sons’ Apparatus, sent on application. 
Pamphlet containing detailed particulars of everything connected with the above work sent post free on application to 


W. WATSON & SONS (Zsvadlished 1837), Opticians to H.M. Government. 


Sole London Address: 313 HIGH HOLBORN, LONDON, W.C. 
And 78 SWANSTON STREET, MELBOURNE, AUSTRALIA. 


Awarded 38 Gold and other Medals at International Exhibitions, including Five Highest Awards at the World’s Fair, Chicago, 1893 ; Two Gold Medals, 
Paris Universal Exhibition, 1889, &c. 


STANLEY 


Mathematical Instrument Manufacturer to H. M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every description 
Of the Highest Quality and Finish, at most Moderate Prices. 
Illustrated Price List Post Free. 


} W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only GoLp 

ty MeEpAt in the International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition, 1886. 


MOTH PREVENTIVES IN VARIOUS FORMS, ALL EQUALLY EFFICACIOUS. Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


per OPTICAL & SCIENTIFIC INSTRUMENTS. 


Cl 
ALABASTRINE TABLETS. For placing in Wardrobes, Chests, 


ical 
Cupboards, etc., 1s. box. Spectrometers, Spectroscopes, Gonic " t s, Optical 
CRYSTALLISED ering under Carpets, &c., &e. for purposes constructed to Clients 
’ into Crevices, amongst Furniture, etc., 1$, per tin. own designs. vice List on application. 
Of all Chemists, Stores, etc., or direct from Sole Manufacturers, W. WILSON (formerly Foreman at Messrs. ong ame 
FLEMINGS OIL & CHEMICAL CO., 101 LEADENHALL ST., E.C. 56 Crogsland Road, Chalk Farm, London, N. Ww. 


THE NEW LIGHT anpb 
THE NEW PHOTOGRAPHY. 


CROOKES’ RADIANT MATTER TUBES, for Experiments, supplied 
at the shortest notice. Various patterns and sizes kept in stock. Any 
design made to order. 


HICKS 


(THE ORIGINAL MAKER OF CROOKES’ RADIOMETERS), 
8,9, & 10 HATTON GARDEN, LONDON, E.C. 


Telegraphic Address—‘‘ LENTICULAR, LONDON.” 


i SONS a i . i city blished by 
Printed by RicHarp CLay anp Sons, Limirep, at 7 and 8 Bread Street Hill, (Queen Victoria Street, in the City of London and pu 
MACMILLAN AND Co., LimITED, at 29 Bedford Street, London, W.C., and 66 Fifth Avenue, New York.—Tuurspay, April 23, 1896. 
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the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 


No. 1383, VOL. 53.] 


THURSDAY, APRIL 30, 1896. 


[PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.] 


[All Rights are Reserved. 


X-RAY “FOCUS” TUBES. 


The ‘* Focus” Tubes made by Newron & Co., in accordance 
with the experiments conducted in the Chemical Laboratory at 
King’s College, are still unequalled for rapidity and definition. 

Price 35s. each. 
The above are suitable for Coils giving 2” spark and over. 
Special Focus"’ Tubes, 42s. each. 
The above are suitable for Coils giving from 7” to 10” sparks. 


“The definition given by your focus tubes is excellent." —Prof. OLIVER 
J. Lovce, University College, Liverpool. 


“Your focusing tube has worked very well, and as soon as you have | 


another similar one that you can spare me I ‘shall be glad to have it.”— 
Prof. A. ScHusTER, 7he Owens College, Manchester. 

“We have got excellent results with the focus tubes.”—Prof. W. 
Heaton, University College, Nottingham. 

“The focus tube you sent gives remarkably sharp shadows.”’—Prof. A. 
S. BuTLER, The University, St. Andrews, N.B. 

“T have tried a very large number of vacuum tubes sold by different 
makers for the purpose of giving the X-rays, and find your ‘ focus tubes’ to 
be far and away superior to anything as yet in the market.”—Prof. W. F. 
Barrett, Royal College of Science, Dublin. 

“Les résultats sont’ merveilleux.’—Dr. Henri van HEt RCK, Jardin 
Botanique d’ Anvers. 

SoLE MAKERS: 


NEWBTON & CO. 
3 FLEET STREET, LONDON. 
Helium and A rgon Spectrum Tubes Now Ready, 10s. 6d. each. 


JOHN J. GRIFFIN & SONS, 2° 
22 GARRICK STREET, LONDON, W.C. 


X- 


SS te 
RAYS. 


X-RAY TUBES, ‘‘ FOCUS” Pattern, 27/6 each. 


Mr. A. A. C. SWINTON, April 18, 1896.—‘* The Special Vacuum Tube 
you recently supplied to me has been tested in my laboratory with very 
satisfactory results.” 


INDUCTION COILS, 3-in., £9; 4-in., £12. 


Our own Manufacture, as supplied to ‘‘ The Lancet,” 
Shelford Bidwell, Esq., M.A., F.R.S., and others. 


Messrs. R, W. THOMAS & CO.—“ The Induction Coil supplied by 
you has been in daily use in connection with the new LA aphy. It is 
Ht tam splendid results : a better Coil for the work could not be wished for.” 


Mr. ARNOLD H. ULLYETT, F.R.G.S., &c.—** The Coil gives exceed- 
ingly good results, and with its use I have taken some splendid, well-defined 
shadow photographs.” 


 NALDER BROS. & CO. 


16 RED LION STREET, _ 
CLERKENWELL, E.C. 


Universal Shunt 
for Galvanometers.. 
As described by 
Prof. AYRTON. 


Price £3 15s. 


For Galvanometers up 


to 10,000 Ohms. 


ON APPLICA TION. 


CATALOGUES 
NEGRETTI & ZAMBRA, 
SOLE MAKERS OF 


JORDAN'S (PATENT) SUNSHINE RECORDER, 


New Simplified Model, 


adjustable for any 
latitude, and tho- 
roughly efficient. 4 

Price £1 7s. 6d. 


Sensitised Charts, 
5s. per 100. 


NEGRETTI 


ZAMBRA, 


Scientific Instrument 
Makers to the Queen, 


38 HOLBORN VIADUCT. 


Branches—45 CorNHILL, 
122 REGENT STREET, 
LonpDon. 


ILLUSTRATED DESCRIPTION POST FREE. 
Telephone No. 6=23. Telegraphic Address, ‘‘ Negretti, London.” 
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NOTICE. 


“NATURE” of THURSDAY next, MAy 7, 
will contain, as an addition to the Science 
Worthies Series,a Life and an Appreciation of 
Sir JosepH LISTER, P.R.S. The latter will be 
by Prof. TILLMANNS, of Leipzig. A Photo- 
gravure Portrait of Sir JOSEPH LISTER will 
accompany the articles as a Supplement. 
The price of the Number will be Sixpence. 


“NATURE” 
29 BEDFORD STREET, 


KING’ S COLLEGE, LON DON. 
BACTERIOLOGICAL LABORATORY. 
Director—Professor CROOKSHANK. 

Demonstrator—G. Newman, M.D., D.P.H. 

EVENING CLASS. 

An Evening Class of Lectures and Practical Laboratory Instruction for 
Medical Practitioners, Veterinary Surgeons, Analysts, &c., will com- 
mence on Monday, May 4, at7 p.m. (Fee £3 3s.) 

\ SPECIAL COURSE for MEDICAL OFFICERS OF HEALTH, 
and Candidates for all Sanitary and Bacteriological Examinations, including 
the DIPLOMA OF PUBLIC HEALTH, will commence the first week 
in May. The Class will meet regularly for six weeks on days and at times 
convenient to the majority of Students. (Fee, £7 7s; or, including all 
subjects for the D.P.H. for six months, £21.) 

This Course will include General Bacteriology and the Micro-Pathology 
of the Communicable Diseases of Man and Animals, and their application 
to State Medicine. 

Early application to Dr. NewMAN for admission is desirable. 

For Syllabus of all other Classes, and terms for Original Research, apply 
to the SacunTaRy, King’s College, London. 


- ROYAL INSTITUTION OF GREAT 
BRITAIN. 
ALBEMARLE STREET, PICCADILLY, W. 


Tuesday next (May 5), at Three o'clock, Professor C. V. Boys, F.R.S- 
First of Three Lectures on ‘Ripples in Air and on Water.” Half-a 
Guinea the Course. 

Thursday (May 7), at Three o'clock, W. GowLanp, Esq., F.C.S., F.S.A., 
late of the Imperial Japanese Mint. First of Three Lectures on “ The Art 
of Working Metals in Japan.” Half-a-Guinea. 

Saturday, May 9, at Three o'clock, F. Corper, Esq., Curator Royal 
Academy of Music. First of Three Lectures on ‘“‘ Three Emotional Com- 
posers—Berlioz, Wagner, Liszt.” Half-a-Guinea. 

Subscription to all the Courses in the Season. Two Guineas. 


x= - = A VTS. 
A Popular Lecture on 
SHADOW PHOTOGRAPHY. AND ELECTRIC SHADOWS, 
With Lime Light Illustration and Practical Demonstrations, will be 
delivered by 
Prof. Sirvanus P. Tuompson, D.Sc., F.R.S., 

On Friday, May ts, at 8 p.m., at Holloway Hall, "Holloway Road, N. 
Numbered and Reserved Seats, 5S. and 2s. 6d. Admission, One Shilling, 

Tickets may be obtained from the Hon. Secs., J. Flint, B.A., 3 Hornsey 
Street, Holloway, N.; T. Martin Brindley, 27 "Baalbec Road, Highbury, 
N.; C. A. Ginever, 3 Hornsey Street, Holloway, N.; F. Tremain, 28 St. 
John's "Road, Upon ‘Holloway, N. 


OFFICE, 
STRAND, LONDON. 


ZOOLOGICAL SOCIETY OF LONDON. 
ZOOLOGICAL LECTURES, 1896. 


A Course of TEN LECTURES will be delivered in the Lecture Room 
in the Society’s Gardens, Regent's Park, on SATURDAYS at 4 p.m., com- 
mencing SATURDAY, MAY 2, by Mr. F. E. Bepparp, M.A., F-R. S., 
Prosector to the Society. 

Fee for the Course (including Admission to the Gardens on the day of 
Lecture), ros. 

The Course will be free to all Fellows of the Society. Tickets for the 
Course may be obtained on application at the Society's Office (3; Hanover 
Square, W.). No one can be admitted without a Ticket. 

P. L. SCLATER, Secretary. 


UNIVERSITY COLLEGE, LONDON. 
FACULTY OF MEDICINE. 


The SUMMER SESSION begins on MAY 1. The work is arranged 
so that a Student may advantageously begin his Medical curriculum then. 
Full information may be obtained from either of the undersigned. 


A. E. BARKER, F.R.C.S., Dean of the Faculty. 
J. M. HORSBURGH, M.A., Secretary. 


BEDFORD COLLEGE (LONDON) 
FOR WOMEN, 
8 andg YORK PLACE, BAKER STREET, W. 
EASTER TERM, 1896. 

The Half Term begins on Thursday, May 21. 

will Lecture on ‘‘ The Art Life,” on May 8, at 5 p.m. 
ENTRANCE SCHOLARSHIPS. 

One Arnott Scholarship in Science, Annual Value, £48, and one Reid 
Scholarship in Arts, Annual Value Thirty Guineas, each tenable for Three 
Years, will be awarded on the result of the Examination to be held at the 
College on June 23 and 24. 

Names to be sent in to the Principat, not later than June 15. 
___ Lucy J.) RUSSELL, _Honorary Secretary. 


THE E VICTORIA UNIVERSITY. 
The following EXAMINATIONS will be held at Owens College, Man- 
UNE. ; University College, Liverpool ; and Yorkshire College, Leeds, in 

An ENTRANCE EXAMINATION in ARTS (introductory to the 
Faculty of Medicine), on MONDAY, JUNE 15, and following days, 

An ENTRANCE EXAMINATION in ARTS (introductory to the 
Faculty of Music), on MONDAY, JUNE 15, and following days. 

A PRELIMINARY EXAMIN ATION (introductory to the Faculties 
of Arts, Science, and Law), on THURSDAY, JUNE 11, and following 
day Ss. 

The Examination Fee (£2), accompanied by a list of the Subjects pre- 
sented, must be sent to the REGISTRAR (from whom conditions of entrance 
and further particulars can be obtained), on or before MAY 14. 

_ Manchester, April, 1896. 


DEPARTMENT OF SCIENCE AND ART. 
ROYAL COLLEGE OF SCIENCE, 
IRELAND. 

A Course of Ten Lectures on Animal Biology, by C. HErsert Hurst, 
Ph.D., on Mondays and Fridays at 5 p.m., commencing on Monday, 

April 27. Fee for the Course, Five Shillings. 


Syllabus and other information aes at the College of Science. 
T. PLUNKETT, 


ener Science and Art Institutions. 


Professor Her KOMER 


KARACHI, INDIA.—SIND COLLEGE. 

PRINCIPAL Wanted for the above State-aided College. Must be a 
Graduate in Honours of a British University, , and not more than 35 years of 
age. He will be required to teach Physics and Chemistry, and _ should also 
be qualified to give instruction in other branches of Applied Science and in 
English. Salary, Rs. 500 per Mensem for a period of 21 Months certain. 
450 allowed for Passage. 

Applications will be received up to May 16 by Dr. M. J. Jackson, c/o 
Messrs. Henry S. King and Co., 65, Cornhill, London, E.C., from whom 
printed Particulars as to the Appointment may ’ be obtained. 


The BOARD of GOVERNORS of Dal- 
housie College, Halifax, Nova Scotia, will receive applications for the 
position of PROFESSOR of CHEMISTRY in that University until 
JUNE 15 next. The Salary offered is 2000.00 dollars. Lectures begin 
October 1. Further information can be obtained from the undersigned, 
who will also receive applications. —Hrctor McInnes, Halifax, Nova 
Scotia. 


BOROUGH OF PLYMOUTH. 
The Technical Instruction Committee of the Borough of Plymouth invite 
applications for the appointment of Master in the Department of Physics at 
their Technical Schools. 


Candidates must be highly qualified. 
Particulars can be obtained on mation to 


April 1896.0 W. BYFIELD, Secretary. 
THE ELECTRICAL 
AND 
GENERAL ENGINEERING COLLEGE, 
AND 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 
EARL’S COURT, S.W. 
Principat—G. W. TUNZELMANN, B.Sc., M.I.E E. 
Senror-INstrucTtor—C. CAPITO, M.J.E.E., M.I.M E. 

Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Tools, Pattern Shop, &c. 

The College provides a Training for Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students in Mathematics, Physics, Chem- 
istry, biology, Geology, and Mineral and Preliminary Training for 
Students entering Cooper's Hill and the entral Institution. 


YELVERTON COLLEGE. 


HIGH-CLASS SCHOOL FOR GIRLS. 


For Prospectus, Fees, and Referees, apply to the Principal, 
Miss HEATH, , Yelverton, S. Devon. 


REQUIRED :—Nos. ;. for November 10, ~ 1892, 
November 24, 1892, December 1, 1892, of NaTuRE; also No. for 
November 1893, Popular Science Monthly.—Hatrox and FRasék, 
Eldon Chambers, 30 Fleet Street, London, E.C. 
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NATURE CXCix 


Sales by Auction. 
MONDAY NEXT. 
VALUABLE SCIENTIFIC WORKS. 
MR. J. C. STEVENS will sell by Auction 


at his Great Rooms, 38 King Street, Covent Garden, on MONDAY, 
May 4, at half-past 12 o'clock precisely, the valuable SCIENTIFIC 
LIBRARY formed by the late Captain CuHartes Ty er, F.L.S., 
F.Z.S., F.G.S., &c., including Long Series of the Publications of the 
Ray, Palzontographical, Zoological, Linnean, Microscopical, and other 
Societies—Couch’s British Fishes—Morris’s British Mollusca—Wilson’s 
British Larvae—and other important Works on Zoology, Geology, Micro- 
scopy, Botany, &c. ; also Medical and General Books. 

On view Saturday prior, 12 till 4, and Morning of Sale, and Catalogues had. 


FRIDAY, MAY 8. 

SEVERAL EXPENSIVE MICROSCOPES, CABINETS OF OB- 
JECTS, TELESCOPES, AND OTHER EFFECTS (SOLD BY 
ORDER OF THE EXECUTORS OF THE LATE CHARLES 
TYLER, ESQ., OF FINCHLEY). 

MR. J. C. STEVENS willinclude the above 

in his Sale by Auction, at his Great Rooms, 38 King Street, Covent 
Garden, on FRIDAY, May 8. 
On view the Day prior, 2 till 5, and Morning of Sale, and Catalogues had. 


FOR SALE.— Astronomical Telescope, 

R4t-in. Objective, Battery of Eye-pieces, Equatorially Mounted, 
Circles graduated on Silver; Adjustable to any Latitude, with Filar 
Micrometer, and Illuminating Apparatus ; Driving Clock, Iron Pillar 

©" and Portable Stand, all good as new, made by Messrs. Cooke & Sons 

the late G. Know.es, Esq.—Address, McL.”, 5 Lindum 
Terrace, Manningham, Bradford. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, G s, Cath s, Optical 
Benches, &c., &c. Instruments for special purposes constructed to Clients 
own designs. Price List on application. 

W. WILSON (formerly Foreman at Messrs. ELLIOTT Bros.), 
56 Crogsland Road, Chalk Farm, London, N.W. 
MANUFACTURER OF 

ELECTRICAL & PHYSICAL 

INSTRUMENTS, 
44 Hatton Garden, London. 
Catalogues Free. 


FLUORESCENT SCREENS for the New 
Photography. Prepared with Potassium Platino-cyanide. Size of 
fluorescent surface, 8” x 6”. These Screens can be obtained from 
S$. HILDESHEIM, rr Fell Road, Croydon. Price 30s. 

~~ "THE ALBION S.S. COMPANY (LIMITED). 

FORTNIGHTLY CRUISES from NEW- 

CASTLE-ON-TYNE to NORWAY. 
The Finest YACHTING STEAMER afloat. No Upper Berths. 
“MIDNIGHT SUN,” 3178 Tons, 3500 H.P. 


Capt. CABORNE, R.N.R., F.R.G.S. 
Sailings :—June 6, 20; July 4, 18; August 1 and 15. 
Fares from 12 Guineas, including first-class Table. : 
For Itinerary, &c., apply to ‘“‘ MIDNIGHT SUN” PASSENGER 
SUPERINTENDENT, 4 Lombard Street, Newcastle-on-Tyne. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 


NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsnkis. China, Lacaner. Gongs, Shells, and other Curios. 


LANTERN SLIDES IN ZOOLOGY AND BOTANY. 
We have now ready extensive series of beautifully executed Lantern 

Slides, specially selected and adapted for Popular Science Lectures. 

The following are a few of the Sets in stock :— 

1. Evolution. 8. The Metamorphoses of Insects. 

= : | Objects of the Sea- g. The Beginnings of Life (Pro- 

3. The Contents of the Tow-Net. tosoa, &c.). 

4 A Dredging Cruise. 10. Elementary Zoology. 

J 11. The Fertilisation of Flowers. 

. Star-fish and Sea-urchins. . 

7. The Metamorphoses of Crus- 12. The Mechanism of Plants. 


tacea, | 43. The Scenery of Jersey. 
The number of Slides in each Series can be varied to suit individual 
requirements. 


Price 1/- each, with reduction for a Quantity. 
Slides so Order at same Price as from Stock; on Hire at 
2/- per doz. 

Perfect Workmanship Guaranteed. Full Particulars on 
application. 


JAMES HORNELL, BIOLOGICAL LABORATORY, JERSEY. 


NATURAL SCIENCE. 


PRICE ONE SHILLING NET. 
In America, Thirty Cents. 
The MAY Number contains : 

NOTES on Mechanical ‘Symmetry n_ Living Matter—Regeneration and 
Involution—The Transplantation of Living Tissues—The Vestige of the 
Yolk-Sack—The Evolution of Adaptations—The Anatomical Society— 
Economic Work of the Marine Biological Association—Phororhacos at 
the British Museum (Illustrated)—Alpine Flora—The Antarctic Conti- 
nent—The Preliminary Notice—Priority in Nomenclature and our Pro- 
posal, &c. 

Das Tierreich.” 
11.—Change in Zoological Nomenclature. By J. T. Cunningham, M.A. 
Ill.—A ex Method in Soil-Analysis. By F. H. Perry Coste, B.Sc., 


1V.—Museum Work in Jamaica. By J. E. Duerden. 

*V.—Reproductive Selection. By Prof. Karl Pearson. 

VI.—Lyell and Lamarckism : a Reply to Prof. Brooks. By J. T. Cunning- 

ham, M.A. 

REVIEWS of Marcou's ‘* Life of Agassiz” (F. A. B.); Rawitz’s “ Histo- 
logical Methods” (E. A. Minchin); Haddon’s ‘‘ Evolution in Art” (H. 
Balfour); Boulenger’s ‘* Catalogue of Perciform Fishes” (T. Gill); 
Simroth’s “ Plankton Gastropoda ” (W. E. H.); Acloque’s ** Coleoptéres 
de France " (D. S.); and numerous other Books and Serials. 

OBITUARY, NEWS, CORRESPONDENCE. 

SPECIAL NOTICE. .—Since many of the earlier Numbers of NATURAL 
SCIENCE are out of print, the Publishers have had to buy them back at a 
high price, in order to supply the numerous orders for complete Sets. But 
since this cannot be done much longer, it will shortly be necessary to raise 
the price of the earlier Volumes still further. ‘ 

Numbers after 28 (June 1894) can still be supplied at the usual price, One 
Shilling. Some Copies of the CHALLENGER NUMBER, Second Edi- 
tion, are still to be had from the Publishers. 


RAIT, HENDERSON & CO., 


22 ST. ANDREW STREET, HOLBORN CIRCUS, 
LONDON, E.C. 


RAD IOGR APHY. 


BRADY & MARTIN 
(Regd. No. 272103) for the * NEW PHOTOGRAPHY,” 


Each 21/* post free. 

With this Tube, using a 3-inch Spark Coil, a photograph o the hand has 
been taken in ome minute. In this Tube the inclined platinum disc which is 
the anode is the source of the X-rays, and not the glass as in other tubes. 

BATTERIES, INDUCTION COILS, &c. Prices on application. 


BRADY & MARTIN, 
SCIENTIFIC INSTRUMENT MAKERS, 
NEWCASTLE-ON-TYNE. 


Mathematical Instrument Manufacturer to H. M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every description 
Of the Highest Quality and Finish, at most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only GoLp 
MepAt in the International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition. 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C._ 


TO SCIENCE LECTURERS. 

See Mr. HUGHES'S PATENT COMBINATION OPTICAL 
LANTERN, used by late W. Lant CARPENTER Esq.» Prof. Forses, &c 
Miniature Triple Lantern constructed for B. J. MALDEN, a 3 great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr. H. 
GRATTAN GuInnEss, Madame Ape.ina Patti, &c. Patent Pamphengos 
Science Lanterns. The Universa! Lantern 4-inch Condensors, 4-wick Lamp, 
Portrait Combination front Lenses, £1 5s. 6¢., marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
ravings, 6d.; Postage, 34. List of 300 ture Sets, Science Subjects. 
SpEcIALIsT, Brewster House. 82 Mortimer Road, Kingsland, N. 
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LIVING SPECIMENS FOR COLLECTIONS OF MINERALS, 
THE MICROSCOPE. | ROCKS, OR FOSSILS, 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinosphzrium, | For to 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many | 2 % 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 5&0 Specimens, 10s. Gd.; 100 do., 2ls.; 200 do., 42s, 


pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. New Price List of Minerals, Rocks, and Stratigraphical Series 


THOMAS BOLTON, of Fossils, Post Free. 
25 BALSALL HEATH ROAD, BIRMINGHAM. | ROCK SECTIONS for the MICROSCOPE, from 1s. 6d. each, Post Free, 
WA AT AG | CaTaLocugs GRATIS. 
MARINE BIOLOGICAL ASSOCIATION CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c., 
OF THE UNITED KINGDOM. always in stock, 
THE LABORATORY, PLYMOUTH. | THOMAS D. RUSSELL 
The following animals can always be supplied, either living 78 NEWGATE STREET, LONDON, E.C. 


Aphrodite, Arenicols, Lanice, ‘Terebellas Lepas, Ganmarus, | PHYSIOGRAPHY AND GEOLOGY. 
Bugula, Crisia, Pedicellina ; mem, Asterias, Echinus ; Ascidia, Salpa COLLECTIONS AND MICROSCOPIC SLIDES 

For prices and more detailed lists apply to To illustrate above, as advised by Science and Art Directory, 
F H BUTLER seaapet | ARRANGED BY 

M.A. Oxon., Assoc. R. 8. Mines ; 
NATURAL HISTORY AGENCY, | JAMES R. GREGORY & CO. 

158 BROMPTON ROAD, LONDON. MINERALOGISTS &ec 
Dealer in Rocks, Minerals, Fossils, and other Objects : 
of Scientific Interest. 
Accessions to Stock :—Fossils from various formations, including numerous 


genera of Fish and Graptolites; Epidiorite from Cornwall and Devon, STORES AND OFFICES: 
Buenos Ayres eyed Gneiss, N. Carolina Leopardite, and Utah Variscite ; 


Mounted Diatomacea:; Micro. Preparations of Limestones, Sands, and 1 KELSO PLACE, KENSINGTON, W. 


Oozes illustrative of Physiography; School Collections of typical Rocks and . -. 
Minerals as snaplled to the Department of Science and Asst leneeved Blow- New Catalogues and Lists Free. 
pipe Sets; and Skeletons of Rabbit, Fowl, Cat, and Frog, Skulls of Dog 
and other Animals. Frogs, Anodons, Dogfish, and Crayfish furnished to ) 
order. Rock and other Micro. Slide Boxes in polished and plain wood and HOLLOWAY ss PILLS 
in cloth-coveredacard, Slide and Specimen Labels. 

THE IRISH NATURALIST. CURE 
A Monthly Magazine of Irish Zoology, Botany, a 
y mag BY: yand Biliousness, Sick Headache, Indigestion 
Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD and all Internal Complaints. 


To Science and Art Department, British, Indian, and Colonial Museums, 
&e. 


PRAEGER, B.A. 
Annual Subscription, 5s. Post Free to any Address. CAN BE TAKEN BY THE MOST DELICATE. 
Dublin: EASON & SON, Lrp., 40 Lower Sackville Street ’ 
(to which Address Subscriptions should be cnet, “ Holloway 8 Pills and Ointment may be obtained of 
London : SIMPKIN, MARSHALL, HAMILTON, KENT, & CO. all Medicine Vendors. 


RONTGEN’S x-ray PHOTOGRAPHY. 


Specimen Shadowgraphs for Magic Lantern, 1s. each. 


“OPTIMUS” INDUCTION COILS. 


Giving Sparks of the following lengths : 
| ia Inch Spark 4 3 I 13 2 3 4 ; 6 
Price 45/- 70/- £5 £6 £8 £10 £13 £15 £18 


‘INTENSITY Corts: How Mabe How Usep,” Stiff Boards, ONE SHILLING. 
PERKEN, SON & RAYMENT, LONDON. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO « — CHARGES FOR ADVERTISEMENTS. 
a & 
Yearly... 180 Three Linesin Column ...... 2 6 
7 One Eighth Page, or Quarter Column . 0 18 6 
ms Quarter Page, or Half a Column ... £15 © 
Half a Page, ora Column ..... 350 


Money Orders payable to MACMILLAN '& CO., Limited. 
OFFICE : 29 BEDFORD STREET, STRAND, W.C. 
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MESSRS. MACMILLAN & CO.’S BOOKS 
STUDENTS OF CHEMISTRY. 


NEW WORK JUST PUBLISHED. 


Demy Sve, I5s. net. 


A DICTIONARY OF CHEMICAL SOLUBILITIES, INORGANIC. 


By ARTHUR MESSINGER COMEY, 


A NEW VIEW OF THE ORIGIN 
OF DALTON’S ATOMIC THEORY. A Contribution 
to Chemical History. Together with Letters and Docu- 
ments concerning the Life and Labours of John Dalton, now 
for the first time published from manuscript in the possession 
of the Literary and Philosophical Society of Manchester. 
By Sir HENRY E. ROSCOE, F.R.S., and ARTHUR 
HARDEN. With Portrait. 6 page plates. 8vo, 6s. net. 

ANALYTICAL CHEMISTRY. By 


A. MENSCHUTKIN. Translated from the third German 
Edition, under the supervision of the Author, by JAMES 


LOCKE. Medium 8vo, 17s. net. 

ESSAYS in HISTORICAL CHE- 
MISTRY. By T. E. THORPE, F.R.S. Crown 8vo, 
8s. 6d. net. 


HISTORY of CHEMISTRY from the 
EARLIEST TIMES to the PRESENT DAY. By 
ERNST VON MEYER, Ph. . Translated by GEORGE 
McGowan, Ph.D. 8vo, 145 


THEORETICAL CHEMISTRY from 
the STANDPOINT OF AVOGADRO’S RULE AND 
THERMO-DYNAMICS. By Prof. NERNST.  Trans- 
lated by Prof. CHARLES SKEELE PALMER, of the 
University of Colorado. -six Woodcuts and 
Two Appendices. 8vo, I5s. 


| 


EXPERIMENTAL PROOFS of CHE-— 


MICAL THEORY for BEGINNERS. By WILLIAM 
RAMSAY, Ph.D., F.R.S. Second Edition. Pott 8vo, 2s. 6d. 


CHEMICAL THEORY FOR BE- 
GINNERS. By LEONARD DOBBIN, Ph.D., and 
JAMES WALKER, Ph.D., D.Sc. Pott 8vo, 2s. 

OUTLINES of GENERAL CHE- 
MISTRY. 


lated by J. WALKER, D.Sc., Ph.D. 8vo, Ios. net. 


By Prof. WILHELM OSTWALD. Trans- | 


The SCIENTIFIC FOUNDATIONS | 


OF ANALYTICAL CHEMISTRY TREATED IN 
AN ELEMENTARY MANNER. 
OSTWALD, Ph.D. Translated 


MacGOWAN, Ph.D. Crown 8vo, §5, net. 

MANUAL of PHYSICO-CHEMICAL 
MEASUREMENTS. By Prof. W. OSTWALD. Trans- 
lated by JAMES WALKER, D.Sc., Ph.D. Illustrated. 
8vo, 7s. net. 


A TREATISE on CHEMISTRY. By 


By WILHELM | 
GEORGE | 


Sir H. E. ROSCOE, F.R.S., and the late C. SCHOR- | 


LEMMER, F.R.S. Vol. I. 
ments. New Edition. Completely revised by Sir H. E. 
Rosco, assisted by Drs. H. G. COLMAN and A. HARDEN. 
With 374 Illustrations and a “Some of Dalton engraved 
by C. H. JEENS. 8vo. 21s. Vol. II. Part I. Metals, 18s. 
Vol. II. Part II. Metals, 18s. Vol. III. Organic Che- 
mistry. Parts I., II., IV., and VI., 21s. each. Parts 
III. and V., 185. each 


LESSONS in ELEMENTARY CHE- 
MISTRY, INORGANIC and ORGANIC. By Sir 
F.R. Sixth Edition, thoroughly 

INORGANIC CHEMISTRY for BE- 


GINNERS. By Sir HENRY E. ROSCOE, F.R.S. 
Assisted by JosepH Lunt, B.Sc. Globe 8vo, 2s. 6d. 


MACMILLAN 


The Non-Metallic Ele- | 


| 


AND CO., LIMITED, LONDON. 


Ph. D., » Formerly P Professor? of Chemistry, Tufts College. 


The RISE and DEVELOPMENT of 
ORGANIC CHEMISTRY. By CARL SCHOR- 
LEMMER, LL.D., F.R.S. Revised Edition. Edited by 
ARTHUR SMITHELLS, B.Sc. Crown 8vo, 55. net. 

A TEXT-BOOK of INORGANIC 


CHEMISTRY. By Prof. IRA REMSEN. 8vo, 16s. 
INORGANIC CHEMISTRY. By the 
same. Crown 8vo, 6s. 6d. 
By the 


ORGANIC CHEMISTRY. 
same. Crown 8vo, 6s. 6d. 

The ELEMENTS of CHEMISTRY. 
By the same. New Edition. Fceap. 8vo, 2s. 

PRACTICAL INORGANIC “CHE: 


PRACTICAL ORGANIC CHEMIS- 
TRY. By J. B. COHEN, Ph.D. Fcap. 8vo, 25. 6d. 


LESSONS IN ORGANIC. CHEMIS- 


TRY. Part I., Elementary. By G. S. TURPIN, M.A., 
D.Sc., Principal of the Technical School, Huddersfield. 
6d. 


2s. 

A LABORATORY MANUAL OF 
ORGANIC CHEMISTRY : a Compendium of Laboratory 
Methods for the use of Chemists, Physicians, and Pharma- 
cists. By Dr. LASSAR-COHN. Translated from the 
second German Edition SMITH, 
B.Sc., Ph.D. Crown 8vo, 8 


A SERIES of CHEMICAL PROB- 
LEMS, WITH KEY. By T. E. THORPE, F.R.S. 
New Edition. Revised by W. Tate. Fcap. 8vo, 2s. 


CHEMICAL ARITHMETIC. With 


1200 Problems. By S. or M.A. 2nd Edition, 
revised. Fceap. 8vo, 45 
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